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CHECKING HIGH-POWER 
COAXIAL LINE 


LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES... 


HIGH Q INDUCTORS 


FOR EVERY APPLICATION 


FROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


MQ Series 
Compact Hermetic 
Toroid inductors 


The MQ permalloy dust toroids : MQA 
combine the highest Q in their | ‘ os 19 stock values 

from 7 Mhy 
MQ@_E to 22 Hy mas 
is excellent under varying volt 15 stock values 12 stock values 
age, temperature, frequency and ae fp ef 14tt—. a rom eon 
vibration conditions. High perme wt MQ drawn case structure. 
ability case plus uniform winding a 37 Length Width Height 
affords shielding of approximately Lie a = sas “ue nea 
40 db LI | _ . MQB 15/16 2-9/16 2-13/16 


class with minimum size. Stability 


VIC Variable tnductors 


* 

+ 

} The VIC Inductors have * repre- 
} sented an ideal solution to the 
; 

; 


ais Gees problem of tuned audio circuits. 
wr A set screw in the side of the 
aprine vesenes ar s0se veins case permits adjustment of the 
: inductance from + 85% to —45% 
of the mean value. Setting is 
positive 
Curves shown indicate effective 
VIC case structure : SP ste 6 : . Q and L with varying frequency 


Length Width Height . ( ltane 
and applied AC voltage 
1-1/4 1-11 /32 1-7/16 é pp yItag 


wn 
penquemey Cvcre te 


MQL Low Frequency High Q Collis DI inductance Decades 


The MQL series of high Q coils employ special These decades set new standards of Q, stability, 
laminated Hipermalloy cores to provide very high frequency range and convenience. Inductance values 
Q at low frequencies with exceptional stability for laboratory adjusted to better than 1%. Units housed 
changes of voltage, frequency, and temperature. in a compact die cast case with sloping panel ideal 
Two identical windings permit series, parallel, or for laboratory use 

transformer type connections. 


ae /Ae the, Renee mecentiniranete DI-1 Ten 10 Mhy 
50 tO toe sheisa idole —~ eS \ DI-2 Ten 100 Mhy DI! DECADE 


/ 
100 /400 DI-3 Ten 1 Hy Lengtt 4” 
01-4 Ten 10 Hy Width 


MGL case 
1-13/16 dia, X 2-1/2” H. 


HVC Hermetic Stet Type = 
Variable inductors ' L, . HVC-1 .002 


A step forward from our long ane po 


established VIC series. Hermeti i. ; —_ HVC-4 03 
cally sealed to MIL-T-27 ex ' adel seam : “ . HYC-5 07 
tremely compact wider induc —_ — 1 | HVC-6 2 
tance range higher Q lower ‘ HVC-7 5 
and higher frequencies. . . super ' | t a HVC-8 11 
ior voltage and temperature —r | T HVC-9 3.0 
stability | were 8670 

—_ WVC-11 20 Length Height 

HVC-12 50 25/32 1-1/8 1-7/32 


SPECIAL UNITS 


TO YOUR NEEDS UNITED TRANS FORMER CO. 


Send your 
specifications 
for prices. PACIFIC MFG. DIVISIO 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB” 
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Andrew Corp. for transmitters operating on frequencies up to $50 mec (see 
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ELECTRONS AT WORK 


PRODUCTION TECHNIQUES 


NEW PRODUCTS 
LITERATURE 

PLANTS AND PEOPLE 
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THUMBNAIL REVIEWS 
BACKTALK 
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SHOP 


> IN THIS ISSUE Draftsmen 
who worked on the circuit diagrams 
of the article “Portable TV Station 
for Remote Pickups” (p 170) seemed 
to be convinced of the superiority 
of tubes 

The equipment contains 72 trans 
istors and 71 of these were redrawn 
on linen for the engraver with the 
arrows missing, turned in the wrong 
direction, or moved to the collector 

We hope we had them all redrawn 
properly on the final drawings, how 


ever, to follow the authors’ originals 


> DISTAFF In common with 
many readers, we have had our own 
problems of keeping back issues of 
KLECTRONICS in our household out 
of sight of the weaker (7?) sex yet 
accessible to us for reference when 
needed 

Only recently workmen did some 
refurbishing and exposed one cache 
of nine copies. When we got home 
that night it took some fast talking 
to get the issues involved to an 
other “‘safe”’ spot 

Which is why we deeply appre 
ciated the problems of both side 
when the letter below was received 
from Mrs. Edward H. Scott of Bur 
bank, Calif 

“All these years I’ve exercised all 
the patience I could muster while 
the ELECTRONICS magazines piled 
ip in bedrooms, living rooms, din 
ing room for of course no self 
respecting engineer would ever part 
vith one horrors! 
“All yeal yritting my 


eth v ou publish those extra 


electronics 
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EDITORIAL offi 


working and not vi 


last 


>in 
month 


that 
truck, yet 


special Sears, Roebuck-size one 
have to be delivered by 

“But blithely 
that you’re going to begin publish 
ing not one, but THREE of these 


sacred 


now you announce 


tomes monthly, and Sirs, 


that puts you ’way at the top of my 
hate list. Gee, there’s a limit to what 


any woman should have to put up 
with. A few months of this and the 
kids and I will have to move out to 
the yarage 


“Housewive unite! 


> SAVES FACE 
first Issue 


Mailing of the 
of the ELECTRONICS Bu 
ness Edition solved a problem for 
some of the editorial staff 
In planning the layout of 
edition, d 


immy cople 


pared consisting of he: 


‘ I j 
Editorial and Advertising Offices 
ew York 36, N. Y¥ é i 


ELECTRONICS February 


New 


vertlow 


Meti 


MeGraw-Hill Building 


Y ork partially he 


into the in-|l irre 


wn above includes 


Ingement at enter The 


black 


and wiggly 


type, boxes for photograph 


lines to represent text 

Quite often on the way home one 
of the editors would look 
studying his dummy copy 


fellow 


up from 
to find his 
commuters trying to figure 
ibly 


in articles with inter 


out what a sane man could pos 
find to study 
esting headlines but with no printed 


text and black gobs in 


{ 


tead of pho 
ographs 

With edition 
can face hi 
out 


now out, an editor 


friends once with 


more 


having them ispect mental 


cle veneration 


>» STRANGE PLACES ['wice in 
the have copy 
of ELECTRONICS play a role 


past year we een a 


minor 


1 dramas presented ovet 


‘ 
ti LOT 


eleven 


-_ 


modular offices for editor mer 


at right 
{ tured 


ugh these j f pa editor [ 


Che first time, one of the leading 


characters seemed to be reading an 


issue, a 


didn't 


part of 
what hi 


the plot, but we 
learn pecial inter 

the 
vas ly 


harra 


econd instance, the issue 
ing table in a 
ed bu The 


cover was upside down and caused 


on top of a 


inessman’s home 
is to al and 
front of the 
to identify the issue 
that the 


bother to 


engaye in some physi 


optical gymnastics in 
et and family 


We a 
didn’t 


ime prop men 


buy a me tand 


mayazine, just borrowed a 
ELECTRON Ié 
Which 


pa t twe 


cop of 
+ from a studio engineer 
that for the 
the NB¢ 


ubtitled 


reminds us 
and a half 
ha 


electronic 


year 
; Home” re been 


magazine for 


ite Heaerved 





WHY SETTLE FOR LESS? 


WHEN YOU SPECIFY POWER SUPPLIES 


- you are entitled to all of the benefits of complete facilities, 
thoroughly experienced engineers, wide product range, prompt 
delivery and competitive prices. 


WHY SETTLE FOR LESS? 


Take a standard DC requirement, anywhere between 6 and 1000 
volts. You need a good, reliable standard DC source — you want to 
be able to install it and forget it. You want it promptly and, since 
it's a stondard item, you want it for a reasonable price. 


If you investigate Sorensen’s ‘‘Nobatron’’* group — more than 70 
models available ‘off the shelf’’ — and look a bit deeper than the 
electrical and mechanical specs, here’s what you'll find: 


*Reg. U.S. Pat, Off. (NO BATTERIES ~ ELECTRONIC CONTROL) 


clean, functione!, careful ettention ee a ee firm, long lasting connections — 
Ce neering proved ay tens of thousands De 
but indicators of quality design, Cs don’t learn this workmanship over- 
werkmanship, end materials. De ee 
es 


specializing in power control — is 
more then 215 man-yeors. That 


a A | 
De ee a ee 


a 


SORENSEN & COMPANY, INC. 375 FAIRFIELD AVE, * STAMFORD, CONN. 


® 


ntact Sor n-A Eichstrasse 29, Zurich, § taerland, for oa product r ding 50 cycle, 220 volt equipment 


Want more information? Use post card on last page February } 1957 — ELECTRONICS 





See The Muirhead Synchro Test Equipment at Booth 3230 


Bring a MIL Synchro to the I.R.E. Show New York 


(March 18-2!) 


and have it tested on the Muirhead Test Equipment, 

for 115V 400 c/s Control Synchros MIL Types II, 15, 18 and 23. 
Muirhead Synchro Test Equipment can be supplied with special adaptors 
for near MIL Synchros. 

The equipment is fully described in Publication 7741, 


available on request. 


MUIRHEA D PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC 677 Fifth Avenue, New York 22, N.Y., U.S.A 
MUIRHEAD INSTRUMENTS LIMITED STRATFORD ONTARIO CANADA, 


MUIRHEAD & CO LIMITED BECKENHAM, KENT, ENGLAND, 
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Electronics Output Index 


Latest Month 
Year Ago Previous Month 


947=100 283.1 301.0. 308.0, 


Nov. ‘55 Oct. ‘56 Nov. ‘56 


LEMAMIIASOND SEW AMSJASOND IF MAM SJASOND JFMAMJJASOND JFMAMJJASOND JF MAMI JASOND J Ff 


1950 195! 1952 1953 1954 1955 


FIGURES OF THE MONTH 


Latest Previou Latest Previous 
Month Montt Month Mon tt 
RECEIVER PRODUCTION BROADCAST STATIONS 
(Source: RETMA) Nov. ‘56 et ; f ‘ Source: FCC) Dec. ‘56 
Television sets, total 679.993 18) 4] 65¢ TV stations on air 511 
With UHF 116 183 1,24 114,64 TV stations CPs—not on air 120 
Color set ne f TV stations —new request: 59 
Radio sets, total 48] 83] 1.34 4 | A-M stations on air 3,008 
With F-M 2.326 nr 44 357 A-M stations CPs—not on air 117 
Auto set 609 139 54 4 A-M stations —new request: 291 
F-M stations on air 530 
F-M stations CPs—not on air 24 


RECEIVER SALES F-M stations —new requests 5 
Source: RETHA) Nov, ‘56 COMMUNICATION AUTHORIZATIONS 


Television sets, units 560, 391 ‘ F( « 
Radio sets (except auto) 689,409 — eC) Nov. 26 
Aeronautical 53,192 


Marine 60,153 
Police, fire, etc 21,829 


RECEIVING TUBE SALES industrial 32,788 


(Source: RETMA) Nov. 56 ) ‘ y. 6 E Land transportation 9 287 


Receiv. tubes, total units 39,489,000 4 1,00 45 965.000 Amateur 154,839 
Receiv. tubes. value $31 476.000 43 $34 788 Citizens radio 22,036 
Picture tubes, total units 957,765 | 4 ‘ Disaster 330 
Picture tubes. value $16 014 839 186.764 ‘ aa 4) Experimental 775 

Common carrier 2,559 


EMPLOYMENT AND PAYROLLS 


Oct. ‘56 


INDUSTRIAL Latest Sravin Source: Bur. Labor Statistics) 


Quarter . ‘ Prod. workers, comm. equip. 419,500-p 
TUBE SALES Av. wkly. earnings, comm $78.12-p 


(Source: NEMA) 2nd 56 t* 2nd ‘5! Av. wkly. earnings, radio $76.07-p 
Vacuum $7, 680 250 $ 54.054 ; 42 751 Av. wkly. hours, comm 40.9 -p 
Gas or vapor $2,983 488 $3,394.05 ‘ 50 Av. wkly. hours, radio 40.9 -p 
Magnetrons and velocity 


modulation tubes $16,254,025 $15,136, $13,193,3° SEMICONDUCTOR SALES ESTIMATES 


Gaps and T/R boxes $1,238 469 1,455,° $1 574 Oct. ‘56 ‘ 


Transistors, Units 1,290,000 
MILITARY PROCUREMENT 


Source: Defense Dept.) 3rd 56 


Army $23,107,000 $44,882,01 $19,471 
Navy $22,273,000 $34.13 $; 5 é Radio-tv & electronics 345.2 


Air Force $84,952,000 $ , ) $1 23.01 Radio broadcasters 454.1 44 


STOCK PRICE AVERAGES 


(Source: Standard and Poor's) Dec. ‘56 


Total—Electronics $130 332,000 §$ } $) 5 p—provisional revised not reported 


FIGURES OF THE YEAR TOTALS FOR FIRST ELEVEN MONTHS 1955 


1956 1955 Percent Change Total 
Television set production 6,730,045 7,151,895 — 5.8 7,756,521 
Radio set production 12,266,591 13,108,365 — 6.4 14,894,695 
Television set sales 5,847,563 6,487,617 9.9 7,421,084 
Radio set sales (except auto) 6,680,127 5,532,583 +20.7 6,921,384 
Receiving tube sales 429,846,000 441,753,000 2.7 479,802,000 
Cathode-ray tube sales 10,191,545 9,992,769 + 2.0 10,874,234 


February |] 1957 ELECTRONICS 
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Sonar Sales Register 


Five-Fold Growth 


Increasing military and 
commercial sales lift 
volume beyond $35 million 


UNDERWATER electronic in the 


form of all types of sonar equip 


ment has grown into a sizable bu 


ness for marine equipment man 
hit a volume of 
1954, aecord 


Bureau, and prob 


facturer Sales 


nearly $35 million in 
ing to the Censu 
$40 million now if the 
held it 


volume 


ably exceed 
trend ha 
1947, 


was estimated at les 


past growth 
course mince vhen 
3 than $7.5 mil 
increased 


lion, sales have 


five-fold 


sonar 


> Market —It ha 
that 


accounts 


been estimated 
market for sonar 
total 


and 


the military 
for 90 percent of the 
with the 

field 
pert ent 


business commercial 


pleasure boat taking the re 
maining 10 Today, 
of the nation’ 
boats have the equipment. 
has it helped to spot ob 


but has 


many 
150,000 commercial 
fishing 
Not 


tructions 


only 
also saved expen 
sive nets and 


helped to 


from being: ripped 
Sonar has also 
the catch. It 
know at 


to keep his nets. For 


ruined 
enables the 
depth 
the commer 
field, 


volume of 


improve 
fisherman to what 
cial fishing and pleasure boat 
an annual sonar busine 


timated 


$2.5 million ha 


of the bu 


to the larger commercial ships 


neen ¢ 


The remainder iness goes 
with 
530 to 40 ilies a ‘ an to the 


militar 


> Makers 


1 
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ENGINEERS ot Sylv nia test ut 


} maqgnetr 


nm as new contract: 


Spur Microwave Tube Output 


to double production 
Asso 
built and installed $500, 
000 worth of tube processing equip 


Contracts for magnetrons and 
klystrons boost plant expan- 
sion and sales volume 

multi 


field has 


marked by new busines 


INCREASING activity in the $ 


million microwave tube 


been and 


defense contracts and sizable plant 


expansion plans b 


field 


> Business —Sylvania will start de 


velopment and production opera 


tion inder a $1.4-million defense 


contract for four type {f magne 


tron In n next fe montn 
1-mil 
West 


iction on 


tavytheon was awarded a $1 


! 
Hon 


magnetron contract and 


ingnouse al beyan prod 


firm in the 


nounced plan 
at its Florida plant. Varian 
clates has 
ment to go into production on a 
$4-million order for their V-87 mil 
vatt pulsed klystron 


lion 


> Expansion 
both military 


forced the 


Increasing busine 
and civilian, ha 


microwave tube make 
to expand plant and facilities. Sy! 
tube lab in 
to add 


space for its eny! 


ania’s microwave 
Mountain View, Calif 
18.000 q ft of 


research and development 


, plan 


neering 
work 


tions in 


Varian, which began opera 
a 1,200 sq ft plant, is 
126,000 ft 


com 
vacuum-tube 

Indu 
plant is de 


252,000 


pleting a 

in Stanford trial 
Parl The nev tube 
igned to be 
q itil 


GE announced 


enlarged to 
necessary 


that fas 





INDUSTRY RE PORT 4 ontinued 


the 


ford University 


firm’s microwave lab at Stan 
are being increased 
to provide more efficient and higher 
power microwave developments par 


ticularly for defense systems. 


> Klystrons 


to double production, 


Sperry, in planning 
will expand 
its 14-month old Gainesville, Florida 
The 
pleted by next summer will produce 
klystrons for 


guidance sys 


plant addition to be com 


multi-million watt 
high-power missile 
tem 

rhe expanded plant is expected 
to employ 600 and will contain over 
$3.5 million of scientific instru 
and 
Produc 


division are 


ments, automated device spe 


cial machine equipment 


the 


rently producing 17 


tion lines of cul 


ypes of micro 


vave tube for industry and the 


militar’ 


> Future 


crowave 


Varian expects that mi 
account 


total 


Tuite ale vhich 


for about ob percent of its 


dollat olume will increase by a 


much as 100 percent over the next 
GE 
and klystrons in 


tubes, sees a 10 


five year which lumps mag 


netron with other 


powell 


p percent in 


in the power tube market in 


100 


crease 
1957 and a 


during the 


percent increase 


next ten year 
that the 
maynetron field alone has had a 


ten-fold sale 1947 


Censu fiypure how 


Increase since 


One Radar Coupler 
—Well Done 


Chassis that connects a firecontrol sys 


tem to the automatic pilot control sy: 


tem, t jutomatically zero an airplane 


n rn it into an oven for 


tests at Westinghouse. It ral 
at 400 f 


target gor 
igned for 


peration 





MILITARY EXPENDITURES 


a 
FOR AIRCRAFT 6 MISSILES 


Aircraft Electronics Levels Off 


Planes still account for the 
king-sized share of airborne 


business despite missile growth 


ALTHOUGH military expenditures 


for guided missiles have risen at a 
the 
a long way 


the market that air 


rapid rate, missile electronics 


business has to go be 
fore it become 


cratt repre ent 


> Comparison——Right now defense 
aircraft 
than 
the 


Although production of mili 


expenditures for manned 


are about six times greater 


those for missiles, as shown in 
chart 
tury airplanes has been 
1953, 


Industries 


tapering 
off since according to Air 
craft Association of 


America, funds for 


held 


heavier 


procurement 


have relatively steady due to 


the 
craft 


and more expensive 
Some 7,000 military 
were produced in 1956, In 1955 the 
total was about 8,000 units. A 
the: 


year 


planes 


fur 
tapering off is expected this 


Despite the decline in plane unit 
production, military aircraft takes 
about 85 percent of Defense depart- 
ment procurement expenditures for 
aircraft and guided missiles. The 
AIA predicts that beginning in fis- 
cal 1958 military orders will prob- 
ably be in a ratio of 65 percent to 
35 percent in favor of manned air- 
that it will be 1961 be 
ratio out at 50-50 


and 
the 


craft 


fore evens 


The modern jet 


than 


> Electronics 


bomber use more 1,000 aC 
that 


Lo $681 


ium tubes range in cost from 


56 cents each while 


sile may require no more tha! 
tubes 
Some modern fighter plane 
transistors 
radios The 
the other 


than one 


more electron tubes o1 


than 80 home Side 


vinder missile, on hand, 


ise no more tubes aver- 
aye home radio and Is sald to be no 


more complex 


Paper Types Lead 
Capacitor Sales 


Shipments have tripled in 
ten years and now account 
for 43 percent of sales 


CAPACITOR manufacturing has 


grown into a kingsize business in 
the past ten years. This is revealed 
latest that 
shows volume grew from $50 mil- 


lion in 1947 to $158 million in 1954. 


in the census report 


> Breakdown 
for 43 
dollar 


Paper capacitors 
the in- 


rank 
unit 


percent of 
They 
to ceramic capacitors in 


account 
dustry’s volume 
next 
volume with some 443 million pro- 


907 


mil- 


page 14 


duced in 1954 compared to 


Continues 
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SUBMINIATURE 

FILTERS 

@ for |.F. amplifiers, 
printed circuit use 

@ temperature 
compensated to .15% 
from —55°C to 
+-85°C 

@ for of 
1 mc 

® dimen 
13/16 
high 


ations above 


x 2-1/2” x 2” 


ENCAPSULATED 

TOROIDS 

@ hermetically sealed 

@highQ 

@ center-mounting 
permits stacking 

@ complete range of 
sizes and types 

@ dimensions 
21/32” x 3/8” 


TOM THUMB 
TELEMETERING 
FILTERS 


@ miniaturized for 
guided missiles 

@ high temperature 
stability 

@ designed to withstand 
shock and vibration 

@ hermetically sealed 

wt. 1.5 0z 

@ dimensions 

45/64" x2 


45/64" x 
high 


SUBMINIATURE 
ADJUSTOROIDS 
@ pre’ 


adjustment of 


e continuous 
inductance over a 
10% range 

@no external control 
current needed 

@ hermetically 

@ low cost—wt..83 oz 

@ dimensions: 45/64” 
x 45/64" x 3/4” high 


sealed 
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jary 


you’re all set to roll... 


eee With a toroid, filter or related network by Burnell. 


For Burnell specializes in these components; in manufacturing them and in deliver- 


ing them on schedule — at competitive prices 


Today Burnell makes toroids, and the filters of which they are the basic components, 


small enough to meet a multitude of new purposes ...in aircraft and guided missiles 


in receivers, carrier and telemetering systems 


Very likely we already have the answer to your network needs among our extensive 
files 


Burmell & Ca., Inc. 


first in toroids, filters and related networks 


If not, we can swiftly find that answer for you. Try us and see 


45 WARBURTON AVENUE, YONKERS 2,N.¥. TELEPHONE: YOnkers 56800 DEPT. E-27 
PACIFIC DIVISION: 720 MISSION STREET, SOUTH PASADENA, CALIFORNIA TELETYPE: PASADENA 7578 
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1947 


produced Wy 


Klectrolytic vith 7F 
1954 
accounted for 
dollar 


led in 


Hon it 
millior rankes 
econd it “ale and 
24 percent of total 
(Cleran { te } a i iT unit 
»H0 millio accounted for onl 
total dollar shipment 


in ni} 


nipment 19 
In 1947 


estimate that 


prod ice 


companie 


output 


there \ about 60 companie 


manutact ing the component 


> Need 


of the 


electron ay i Onl 
Busi and Defense eC! 
( Administration with the EPRA 
recently reviewed with 14 capacitor 
abiiit of the capacito) 
meet mobilization re 
Deficiench duce te 
tantalum 
re found 


ernment 4 t 


the tanta 


THER 
7% 


pressed concern over theli sup 


lier’ capacity to come up with 
I | 


needed quantities of sub-compo 


nents in case of emergency, such 


as pressure seals, small metal case 
capacitor grade paper and very thin 
aluminum foil, More than 60 cate 


10 


died 
review, 
On the whole, however, the meet 
indicated that U.S. capacitor 
ficient ci 


tne 


ifacture! have 


FURNACE at Hughes Aircraft convert 


needed to meet 


Manufacturers indicated, 


that the exact specifi 


‘ aril 
hi Capa is il 


for mis } 


tantially reduce the industry’s 


te neet emervency need 


or 


Silicon Output Increases 


New company enters field. 
Consumption grows and pro- 


duction increases as prices drop 


WitH demand fot 
ny tast 


ilicon yrow 


handful 


pure 
there are only a 
of commercial source for the mate 


rial in the I 


it core of 


nited State although 


produc e it 


thelr 


compante 


experimentall Ol for 


own 

sutest ( 
ply field i 
mond, Va 
lished a division for the manufac 
The 


plans include growing silicon 


ompany to enter the sup 


Flight Re 
W hic h 


earch of Rich 
recently estab 
ture of single-crystal silicon 
firm’ 
crystals to specification for recti 


fier and transistor manufacturers 


The company is now in production 


and has 50 boules available 
They 


1.5 inches in diameter. 


yram 


) 


measure 2.5 inches high and 


> Source—Sylvania has stepped up 


its silicon production. It has been 


operating a production unit since 
last 


cial quantities of pure silicon on a 


year that is yielding commer 


regular basis. Through plant ex 


pansion, production quantities are 


being increased. The firm’s tung- 


al di 


1K 000 ft 


ten and chemi 
expanded b\ 
> Price 
Increased 


DuPont 


licor production Na 


price have 


dropped 


recentl dropped prices on 


yure ilicon for a third time, re 
J 


ducing them from $350 to 3420 a 


pound. Solar-cell-grade sili 


con Wa 


cut from $180 to $150 pound 


t} 


Sylvania presently offers transistor 


yrade ilicon at $704 a killogram 


and solar grade at $330 


> Market Texas In 
quantity 


struments has 


announced price reduc 
tions up to 10 percent on produc 
tion-type silicon transistors and 
rectifie: 

There are some 19 types of sili 
con transistors available from the 
company. 

Hughes Aircraft, 
mates that it does 20 percent of the 
total 


that its silicon sales are to a point 


which esti- 


semiconductor business, says 
where they now approach in dollar 
volume the sales of its germanium 
products. This could place its pres- 
at $4 to $6 million. 
that 


problems in developing 


Continued 


ent silicon sales 
The 


technical 


company has indicated 
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pais ist Site FE Sg 22 eS gli 

: MERE DRS CAS Ope Fo 

Se pent Benes, RE SO agate ad: simpalCga + Hal, Pay vies ge 
sb Nl igor Sti 


new method solves DIFFICULT R-F NOISE problem 


Of course he’s relaxed! 
Faced with a new version of the same old r-f With mass production facilities on both 
interference vs. space-weight problem, he came upon and West Coasts, deliveries are no problem either 
S ) CStecp ed - > , ) ic 
a solution that sidestepped the usual time, troubl If you, too, have an interference problem, pick up 
and expense... by calling on Sprague. your phone and call your nearest Sprague Electric 


rhe perfect solution was found almost immediately Field Engineering Laboratory 


among the more than four thousand filter designs rhe re located at 12870 Panama Street. Lo 
already available from Sprague. Annelies 66: Callforcia (Ttsas : ee 
2791): 224 Leo Street, Dayton 4, Ohio (ADams 


search—special measurements and tests—Spragu 9188): Marshall Street, North Adam Massa- 
chusetts (MOhawk 3-‘ 311) 


Even if his problem /ad required the weeks of re 


field consulting service—he would be no less at ease 
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Business Briefs 


P Sale of $8 million in debentures this year is planned 
by Daystrom. Proceeds will be added to general 
funds and used, among other things, for plant ad 
ditions and working capital 


> Sharp rise in tv and hi-fi sales will boost Magnavox 
sales to nearly $50 million for the first six months of 
its fiscal year compared to $34 million duying the 
period last year. Annual sales will approach $95 
million this year compared to $70 million in fiseal 
1955. A $6-million loan from two insurance compa- 
nies will be used to retire a $2.8-million loan and 
bring working capital to approximately $19 million 


> Parent company to 13 major divisions including 

several in electronics, Thompson Products, antici- 
advanced silicon diodes and tran pates total sales for 1956 in the range of $300 million. 
istors are rapidly being overcome It sees sales in 1957 exceeding by a substantial mar- 
gin the previous record of $326 million set in 1953. 
Its sales currently run at annual rate in excess of 
$350 million 


Pe Solar Cell Use of solar-cell 
yrade silicon is also increasing. At 
least two companies now have solar 
portable radios on the market. Hoff > Business developed more favorably than expected 
man Electronics introduced a tran during 1956, according to Philips. Sales for the Neth- 
istorized model last month that erlands electronics manufacturer totaled $466.5 mil- 
has the silicon solar battery pack lion in the first 9 months of 1956 compared to $399.8 
encased in the carrying handle. The million for the period in 1955, a 16.7-percent increase. 
cells are produced by the company’s The company now employes 150,000 workers com- 
emiconductor division in Evans pared to 137,000 a year ago 


ton, II x : 
> Year-old Pacific Automation Products had gross 


sales of $1.1 million for the first 11 months of 1956. 
Manufacturers Forecast It currently serves 150 accounts 
Business For 1957 > Producer of patented cable and panel equipment 


and triaxial connectors, Mutual Electronic Indus- 


Firms see overall good year tries, was acquired by Sightmaster Corp., manufac 
turer of fuses and hi-fi equipment 


ahead but with specialized 


problems for some segments 


YEAR-END reviews by association 

and major manufacturers in the 

electronics field also contain some ® NICB—— Economists at a forum — tv output for the industry this year 
crystal pazing on what 1957 may held by the National Industrial might reach 9-million units with 
hold in store for the industry. Here Conference Board gave an overall nearly half in 10, 14 and 17-inch 
is a rundown of some of the fore view of what businessmen, elec-. portable models. Color sales are 
casts tronic and otherwise, might expect estimated at nearly 500,000 units 


this year. Consensus of the forum for the year and radio may increase 


FP RETMA President W R. G 


+ “ Cdl ' i 957 br ’ 
Baker predicts that 1957 will bring os tated tentheens bent eale mol 


un added 10-percent growth to the Mp > GE—President Ralph J. Cordiner 

i AGERE SO-perceny EreweR So Ta erately above the record set in 1956 ; _ 

electronics industry. He sees sales : predicted that shipments of the 
Rising national output and rising 


is that 1957 will be a record year 5 percent 


of closed-circuit tv exceeding $6 : Se. electrical manufacturing industry, 
Sa F prices during the first-half of 1957, ; 
million in 1957 and the percentage which includes electronics, will rise 
and a tapering off or plateau in 2 tapes 
of defense spending for electronics : 1 to 5 percent to a record $21 bil 
business growth during the follow os 
increasing by 100 percent in the ; lion. The company is sticking to its 
; ing six months was forseen by 14 - 
next 10 years. Hi-fi is expected to : plans for a $500-million capital ex 
economists at the forum : ee 
remain in good demand and tran penditure in the 1956-58 period de 
sistor output for 1957 is estimated ® Admiral President Ross D pite a cutback in three planned 


at 22 million unit Siragusa made the forecast that Continued on page 14 
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For A-N-Ythin 


Your best bet when looking for a 
source of Alnico magnets and assem 
blies is Arnold—producer of the 
most complete line of magnetic ma 
terials in the industry. Arnold can 
supply your need for any size ¢ 
lape of Alnico magnet, as illu 
by the variety pictured a 
Weights range from a few ounce 
15 pounds or more. Die-cast or § 
cast aluminum jackets, Celastic cov 
ers, etc., can be : ipplied as require { 
Complete as eml lies are availal le 


with Permendur, steel or aluminun 


o in Alnico Magnets 


ty ARNOLD” 


bases, inserts and keepers a specified 


magnetized and stabilized accord 
ing to the requirements of the ap 
plication 

A wide range of the more popular 


hapes and sizes Of cast and sintered 
I 


magnets are Carrie {in rock at 
Arnold Unsurpassed plant facalitie 
make possible quick delivery of all 
@ Lea us hand your 


travelin; wave tube and 


pe ial orders 
magnetron 
wave guide permanent magnet require 
ment, or any other magnetic m iertal 


pectfication you may hav 


wew 644¢ 


Write for your copy 
BULLETIN GC-106B i ee 
} ge % ' = ae Ne BAN Bd Be 


h 
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pansion It wa predicted 
that within the 


substantially all 


plant ¢ 


next ten years GE 
tne way 
ally with many of the 


joo 


lectrically taken over b 


Robert W 


sales po 


> Motorola lre 


“aw nd i 


sident 
tr ty 
reduced to the area of 6.8 mii 
1957 


25 million of 


vith portable account 
tne total 
ted 


ale Vere expe Lo ¢ 


ceed 300,000 and consumer radio 
rising by fl 
rst half Veal 
half of 
industi 
hi-fi 
t half of 


old 


1957, Galvin 

increase ol! 
record playe 
1956, over 
920,000 unit according 


fo the company 


Jame M 


sale 


FP Philco 


kinner see 


President 

production and 
eling off at about 7 mil 
in 1957 He that the 


1957 will be made 


1 ets le 
aid 
yest yvains In 
the fields of 

ial electronic vith a 


1956 


indus 
of 10 


military and 


vain 


percent ovel 


Hot Air Powers 
Thermopile Radio 


volume of 


Color Television Shows Progress 


COLOR TV STATUS— STATIONS AND RECEIVERS 


Although its growth did not 
meet expectations in 1956, it 
moved ahead significantly 


the fact that « 


DESPITI 


ion did not turn out 
the 


1956, it 


hiz kid of electronic indus 


tyr 


nevertheless 
both in 


during 


made substantial progre 


number of color ty tations and in 


color set production 


> Service Number of 1 tation 
inat 
ver Bell Sy 


190 at the 


have color tv service available 
ncrea ed 


1956 


tem route 
beginning of 
beginning of 1957, an 
This is a 


took 


place 


half Ol 
tion in the | 


ne twork route 


>» Networks 


nye doe 


An eri 


eg lipped for 
set aside so 
ivert to color at any 
built 
Holly 


color 


facilities being 


York 


vood \ | ni to 


Chicas and 
handle 
AB-PT has 
loan to 


vyrowth of the net 


obtained a 
furthet 


equipment 
$60-million finance 


work 





alll 


troabel 2S cote 


Total of 146 of CBS’s 216 tv affili 
ates are equipped for network colo 
Of these 22 have color slide and film 
another 11 
including 

lide 


equipment and have 


color studio equipment 


color cameras as well a and 
film equipment 

This represents a substantial in 
A year ago 


equipped 


for the network 
110 of its affiliates 


for network color including six with 


crease 


were 


lide geat 


N B¢ 


fim and 


1956, 132 of 


color studio, 
At the end of 
201 affiliated tv 


net 


tation Wwe 


to rebroadcast ork colo. 


Forty-nine of the tation 


equipped for some form of 


color broadcasting and 21 had 


cameras for live program 


ayo 106 of the netwe rk’ 


vere set for network color, 


lice 


could originat 


and film equipment and 


> Sets —The 
tive rate of 
production compared to black-and 


vhite during its beginning 
It show tnat 


fast 


h color 


althoug 
growing black 

production of the sets ha 
than tripled in the past three \ 
Chis year with 
300,000 color sets 
vill fall further behind the 
black vhite 


represent plus bu 


production 
forecast 
rate of and 


ill still 





automatic 
machines 


PERFORM ALL 
OPERATIONS FOR THE 
PRODUCTION OF YOUR 


---- GLASS DIODES 


INCLUDING 

GLASS CUTTING 

ENCAPSULATING 

CRYSTAL GROWING (GERMANIUM OR SILICON) 
CRYSTAL SLICING AND DICING 

MOUNTING AND ETCHING 

CAT WISKER PRODUCTION 

FINAL SEALING 

TESTING 


GLASS DIODE FINAL SEAL MACHING #2681 


SEND FOR INFORMATION ON INDIVIDUAL PRODUCTION MACHINES 
OR COMPLETELY AUTOMATED LINES PLEASE GPECIFY YOUR 
PROBLEMS OR APPLICATIONS 


a Se Ee LE ENGINEERING COMPANY 


GENERAL OFFICES 

1310 SEVENTH STREET, NORTH BERGEN. N. J 
PLANTS 

SEVENTH STREET, NORTH BERGEN. N J 
HUOGON AVE., UNION CITY, N. J 


DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND 
SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS 


Gon 
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(@elaialse) 


wel 
SUBMICROSCOPIC jo 


nyentional 


particle ore c 


magnet left These ire 


that can be drilled 


and tapped a 


llected from 


loter 


pool of 


pre ed t forry } uperpower rt 


Magnets Make New Advances 


Continuing magnet research 


brings new developments that 


will open broad markets 


IGNIFICANT advances in magnets 


were made by government and in 


dustry researchers last year. Puri 


fied 


veloped by 


maynese-bismuth wa de 
Westinghouse for the 
Air Research 
Command to yield permanent mag- 
high 
maynetization. At 


and Development 


nets with 


resistance to de- 
Naval Ordnance 
Laboratory, flakenol was developed 
as a magnetic core material for 
electronic filter and communications 
vstem 

As 1957 yet 


advance 


underway, further 
show 
Klectric has 
mental magnet made from invisible 
that is 


commercial 


promise. General 


announced an exper! 
iron “dust” equal to the 


Ltrongest magnets now 
the 


made ten 


available and which companys 


believes can be time 


tronget! 


> How 
parti les 


Fine ingle-domain iron 
several times longer than 
their cross-section are being suc 
cessfully produced at the Lynn lab 
The long particles resist demagnet 


ization as well a uch high-coerci 
vity materials as the 
Alnico 

The 


persed in a 


ferrites and 


elongated 


particles are dis 


binder, which can be 


yluss, plastic, rubber or another 


metal. The dispet 
the 


field 


ion is aligned in 


binder by a strong magnet 


Once made, ich a magnet 


16 


must be field 


reverse its po- 


placed in an opposite 


trong enough to 


larity before it can be demag- 
netized 
The 


drilled, tapped and molded into any 


magnets can be machined 


desired shape 


> Uses — The 


low smaller, lighter more accurate 


new magnet will al 


and more rugged instruments to 
be made. They are 
make ible the 
magnets in nuclear reactors, some 
limited the 
potential radioactivity of the cobalt 


in alnico 


expected to 
pos application of 


thing now because of 


The already important permanent 


magnet market today 


consumes 
about 150-million magnets annually 
The electronics industry alone ac 

counts for more than 50 percent of 


this amount 


> Future 
it a high 


Research 
rate. GE, 


will continue 


for example, is 
keeping more than 20 scientists at 
laboratory 


its research working on 


the basic physics of magnets and 


metallurgical development of mag 
netic material 


Westinghouse has 


Lec hnique for taking 


developed a 
of the 
magnetic ma 
diffrac 
made visible to photographic 
Heretofore neutrons 
to film. The 
will expedite the analysis of crys 
tals of 


cannot be 


pictures 


‘ 


atomic inside of 
terial Using it, neutron 
tion 1s 


film were il 


visible new technique 


materials which 


with 


magnet 


done X-rays 


liquid metal with a 


College Recruiters Get 
Set For 1957 Market 


More colleges will be contacted 
and company representatives 


will offer engineers more money 
ELECTRONIC manufacturer are 
once again getting set for annual 
engineer recruitment drives at the 
nation’s colleges. A recent survey 
and practice of 200 
the 


university 


of the policy 
companies in employment of 


college and graduates, 
by Northwestern University, gives 
some indication of what’s ahead in 
recruiting 

Trends in almost all aspects of 
engineer recruiting are up. In 1957, 
more companies will visit more 
campuses to hire more engineers at 


more money than last year 


> Contacts 


in the survey almost without excep- 


Companies reporting 


tion send representatives to various 
The 145 


recruiters visit 10 or 


firms include 


who 


campuses, 
with 
more campuses. These companies 
total of 923 
all, 8,989 
last 


per company. 


used a recruiters. In 


campus contacts were 
made 


school 


This year, plans are to contact 


year, an average of 45 


an average of 52 schools per com- 
Only 25 will contact 
less than 10 while 34 
contact more than 100 colleges and 


pany firms 


schools will 
universities. One company will con 
tact over 300 colleges and universi 
ties in 1957. 


> Number 
vey, in 1957 some 63 companies will 


According to the sur- 


hire approximately 1,627 electrical 


engineers or an average of 26 men 


per company. Last year 51 com 


panies hired 862 men for an ave} 


age of 17 men per company 


In physics, 27 firms hired 186 


men last year while this year 33 


firms expect to 


total 


recruit 269 men 


For engineering, chemistry 
and physics graduate 
the 


will be up 35 


3, employment 


demand from companies sur 


veyed percent this 
year over last 
> Salaries Starting salaric in 
1957 for college engineering grad 
Continued on pege 20 
1957 


February 1 — ELECTRONICS 





How to Make 


Manual instruments 


P DRIVI 


if 
I 


G-R Type 1750-A Sweep Drive 


The G-R Sweep Drive attaches to knobs, dials and shafts for the automatic 


sweeping of a wide variety of equipment. This Drive can be 


automatically for many purpose 


panoramic response to open or close a switch or shutter 


light, heat, or sound 


signal sources to sweep devi 


Many electronic integral sweep oscillators are 


mechanical o1 


here is a new concept a drive that can be attached to any 


generator to fit it for a specific measuring job 


shelf for conversion to sweep devices as the need arises 
' 


as Many sweep generators there are hand-operated oscillator 


WE SELL DIRECT 
e net, FOB 


W es 


GENERAL RADIO Company 


igefield. N NEW YORK AREA hig Ave CHICAGO 5 


York Road A PHILADELPHIA 


Md WASHINGTON, D C + Sew LOS ANGELES 38 


oscillator o1 
Oscillators can be 


There 1s 


used to turn shafts 
to sweep a receiver or analyzer to obtain 
to modulate 


and, most important, to convert manually-operated 


vailable, but 


signal 


taken off the 


a hoice of 


available 


1304-B Beat 


$460 


Speed Range: adjustat 
rocating mot 

Sweep Arc: adjustable 
Sweep Arc Center-Position « 


ay be set to any 5 


turr 


f 


Coupling System 


Limit Switch Circuit 
tt 

rea 

CRO Deflection Circuit 


aft angle +f 


Blanking Circuit 


trace and pr 


Rated Maximum Torque 





“>G00D AS NEW! 


after 96 hours at 


320 cps, 35G 
A 


OO a 
ee 


vibration test in less than five hours. 


| he NM i W a Conventional rectifiers are destroyed by this same 


CK6/63 cold Cathode Medium Voltage Rectifier 


(a ruggedized version of the popular CKS517) 


The improved structure of this Raytheon CK67634 makes it almost impervi- 
ous to fatigue from high level vibration. 

What's more it requires uo heater power « no warm-up time « and it permits 
a wider ambient temperature range 

Some of the characteristics of this and other Raytheon Cold Cathode 


Rectifiers are shown in the chart. 


ENGINEERING - DEVELOPMENT RAYTHEON COLD CATHODE, HALF WAVE, GAS RECTIFIER TUBES 
PRODUCTION 
When you have an application calling for 
gas filled tubes, whether it tavolves mod: 
heation of an existing type or a com 
pletely new design, Kaytheon, with over 
thirty years of experience in this field, ‘CKS517 


can provide the engineering, develop 
ment and production resources to meet CK6174 


your needs CK6436 
EXPANDED FACILITIES 

FASTER SERVICE CxSSSS 

For fast, dependable delivery as well as CK6763 


performance, specify Raytheon 


SPECIAL TUBE DIVISION MENTOR, MASS: 55 Chapel St.» Bigelow 4.7500 


Mee Dieu RDU ie ee SU WEW YORK 589 Fifth Ave ° Plaza 9-3900 


VOLTAGE REGULATOR TUBES + PENCIL TUBES + NUCLEONIC TUBES nee Sone nnn, FN rEe © TUNE Eee 
LOS ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221 
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another 


DIFFUSED 


sotio state DIFFUSED JUNCTION 


SILICON RECTIFIERS 
now in QUANTITY PRODUCTION 


Uniform Characteristics — Uniformly High Quality 


‘The Solid State Diffusion Process involves the formation of a junction by diffusing 
suitable Zascous materials into silicon at high t¢ mperature s This process otters 


many advantages including: 


1. Exact control of junction penetration. 
2. Precise junction gradient for specific rectifier applications. 


3, Flat junctions for uniformity and control of characteristics. 


Operating Temperatures — minus 65°C to plus 165°C 
Storage Temperature up to 175°C 
Hermetically Sealed Welded 


Type 
| CKB40(1N537 
S ncteanae 
CK841(1N528) 
| ©€KB842(1N539) 


f Ck843(1N 54 ) 


SEMICONDUCTOR DIVISION acevo, mas 


wew YORK 


Silicon and Germanium Diodes and Transistors + Silicon Power Rectifiers CHICAGO: 9501 Gy 
LOS ANGELES 


ELECTRON 
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late as reported by 144 of the 
that they will 


month compared 


indicate 
$433 per 
lo $415 last veat 


the firm 


companie 
averaye 


Seventy-seven of 


the largest single group, 


between $426 and $450 


of the companies 


enyineers reported a salary 


of $56, the yap between 
$405 and $461, the bottom and top 
iarie 


“averay tartiny 


© Raise Of the 


enyvineers last year, 8] 


compani hiring 
raised rates 
after the interviewing season be 
rate Of 
10 met their 
the 62 
rates, 20 
and 42 did not. It 
likely that companie 
li ayvain raise rates after 


vy ra tarted thi eu 


yan and 62 did not raise 


those who raised rates 
and 71 did not, For 


that 


need 
firm did not raise 


met their needs 


idered 


eon 


recruit 


> Time The irvey also show 


earnings of engineers from previ 


ous graduating classes. Engineers 
with 3 years of experience earn an 
average of $527 per month; 5 vears 
$592 per years, $650 pe! 


$740 per 


month; 7 
month and 10° years 


month 


> Factors 


tney 


Recruiters listed what 


considered to be the most im 


portant factor limiting a com 


panies effectivene in recruiting 
The five most important factors 
cording to the 


irvey were 


number of college graduates avail 
able is too small; College professor 
understanding of out 


The 


below out 


need a bette 
type of busine quality of 
many applicants | tand 
Company not well known on 


loo 


decided what 


ard; 


college campuse many grad 


have not to dk 


Video Tape Goes To Work 


ee 
at 
5 
s 


evening ince 
minute me 


rye 


oo 


R & D Take Half of 
Industry's Engineers 


‘ 
i i | | 


Increasing importance of re- 
search and development boosts 


costs and manpower needs 


RESEARCH and development 
industry is big 
Toda 


approacn 


elec tronic 
dollar 


and manpowe! 


earch cost 
billion and nearly 50 percent of the 
engineers in the in 


ch and 


cientists and 


dustry are engaged In rese: 
development work Figure 


the 


Science 


from final report of 


tional Foundatior 


sclence and enyineeriny 


can industry 


> Cost—Estimated cos 
and development in the 
electrical industry in 
and rose 


10.7 pe 


3.0 million 
million in 1954, a 
The industry ace 
percent of total r&d 
try Only the 


crease 
20.3 
U.S. indu 


{ 


industry account ol 


percent 


> Personnel —Of the 


yineers and scientist 
the 
S00 are in 


work 


manpowel 


electroni electrical 
research and 


Here r&d’ 


from the indust 


ment 
ous individual occupational groups 
24,600 out of 51,000; 


1.100 out of 3,000: 


enyineers, 


chemists, metal 


lurgists, 400 out of 900; physicist 


1000 out of the 2,200; mathemati 


cians, 400 out of the 700; and 1,300 


Continued page 22 
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HOW to CHOOSE 
VIBRATION MOUNTS 


For Jet and Missile 
Applications 


ou loa lection 
miussibilit irvé and lo 
natural-f yueNCY cul 


how how these tsolator pe 


under various loads and vibi 


inputs and for different directions 


of applied acceleration. They ex 
plain how these curve an be 
to evalua isolator pe | 

And they mitain detailed dra 


that show all ne 


ind clearance 


Because of their proved 
in protecting delic 
apparatus through eve 
tude ALL-ANGI 
vive the designer 
ramming 
ton nto the 
miuake it pra 
equipment on iny 
Puce ipri wht on 
hung from above ittached 
bulkhead, or at any angel 

mit nto imites 

of mounting 

Barry Mount 
vainst high-tfre 


through every 


Me MLD 


for ee and Missiles 


ee 


Wale 
SIZE | 


A Wai 


SIZE 
rr L 


ae 


TTL 


Ce Ce Ls 
a 


NOW AVAILABLE in PRODUCTION QUANTITIES 


Gives shock and vibration isolation where 
MiIl-spec mounts won't work 


in every attitude of flight or launching | 2% These curves show why 
. ‘ . ALL-ANGL Barry Mounts 

under sustained high-g acceleration really work through all 
at high amplitudes of vibration input attitudes. Data Sheet 
during severe shock conditions | 97-02 gives detailed 

. . . ° specifications. Write 
at high vibration frequencies | now for your copy 
Au ANGL BARRY MOUNTS are meeting the tougher requirements for 
shock and vibration isolation in such high-performance aircraft and 
missiles as North American Aviation’s F-100 Super Sabre, Convair’s 
supersonic F-102A, Martin's MATADOR, and in others still classified 
top secret giving reliability protection where failure cannot be 
tolerated. “Only ALL-ANGL Barry Mounts gave effective isolation 
is the way their performance in one of today’s hottest fighters is described 


When your problem is protection under the tough, complex require- 
ments of jet and missile flight, your answer is ALL-ANGL Barry Mounts 
For recommendations, call your nearest Barry Sales Representative 


offers fast, on-the-spot design and prototype 


Barry's new Western Division, in Burbank, California, | 
service, and production of special systems 


(BARRY( ER) MOUNT 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 





INDUSTRY REPORT ~— Continued 


of the 3,200 remaining scientists elopment as defined in the study 


addons dee kien, <n ek ae ee, ae 
> Assistants Th ane ia person trained in the physical Aircraft Problems 


ciences including related enginee) 


ing if the purpose of such activity Flight test data reduction 
to pursue a planned search for 


nows that for each 100 of the 
24,800 r&d scientists and enyvineer t ‘al | 
2 a 
n the industry, there were 150 sup- new knowledge: apply _ existing requires more special large 
! y yV B~ » y ‘ + 
norting | 0 7 5 
Vela Puomwuwes OF knowledge to problems of creating scale computers 
1.5 men per engineer or scientist ‘ | 
, new product or proce or apply MULTIMILLION \OLLAI 


tested 


150, 9O are tec iclan ) 
hni aaILE, | existing knowledge to problems 1n 
craftsmen and the remaining 50 
+ ' ’ ved in the improvement of ; es o keep 
| ine? é ineation resent product OY proc 
three oth j j j rn asing race 
; J the primary objective 1 
more Ippo J onnel pet Data-proce 
— Te make further improvements on the 
man that ’ ni tric 
mp , electrical yroduct or process, then the work 


within the definition of re > Latest 


i-development If the product ically take care ot ad 


fh¢ ld lop j aircr: nere there 
are 270 ipporting personnel per 
lOO r&d engineer and scientist 


or proce | ubstantially “set” and of flight test informat 
Next is machinery with 170 per 100 


the primary objective is to develop from airborne mavynet 


‘ vy fal ted tal pro , 
ed by fabricated met: markets or to do preproduction  corders is now in use at Boeing Alt 


Ith 160 per LOO planning, or to vet the production craft The system, engineered by 
yoing smoothly, then the Boeing and other firm multane 

© Definition Research { vor] not research-development usly records 14 tracks of data o1 
a Single inch-wide magnetic tape 

ising pulse-width modulation tech 


nique 


> How It Works 


the 


equipment operator ay impo! 
tant data for immediate attentior 
This tay 

itor for conve 

numbet vnich 

econd tape Phi 

run through the compute 

cule and calibrate the 


presents it in the desir 


> Other Research and develop 
ment work in the fields of pel 


onic aircraft, missiles and rocket 


ee 
BOMARC-NOSED 


naance yster 


engine design at North \merican 
Aviation, is being accelerated 
through the use of three IBM 704 


now in operation 


Missile Gets Ready For Production 


ELECTRONIC guidance system for attaching the 17-foot nose which in 


the Bomarec long-range supersoni olved weight and stress and de Ammunition Pack May 


missile will soon be in use as the ign changes in the bomber itself Replace Parts Reels 


\ir Force yets ready to go into Femco’ vork was done under con 


quantity production of the missile tract to Boeing . 
Picitnd tet Sindee. Metiine Cs Boxes for belted components 
in Seattle, Wash., the missile i 


believed to be in the 200-mile range 


Ty Industrial tv applied to 


require less space and give 
ruided missiles allows tv in a mi 


smoother feed to machines 
ile nose to transmit back to the 
clas 


pilot in a control plane a picture of 


: ADVANTAGES OF boxes for storing, 
> Navigation It yuidance vhat’s ahead Pilot could select 


handling and feeding machine-gun 


tem has been under test at Temco arget and aim missile via remote jp J)ets may bring about an indus 


Aircraft using the modified B-57 control while a video tape recorde try-wide transition to this type of 


hown The modification included cans” the operation Continued pace 24 
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Accelerated testing 


Radio Engineering Laboratories-Inc. 


36-40 37th St Long Island City 1,N Y 
STillwell 6-2100 . Teletype NY 4-2816 


(EARN & PER * BOX . AWA 


ELECTRONIC 





TRY REPORT ~ Continued 


Military Electronics 


» Navy awarded Convair division of General Dy- 
namics a $29-million contract for production at 
Pomona, Calif. of guidance and control units for the 
Terrier guided missile. Convair operates the 1.2-mil- 
lion sq ft government-owned Naval Industrial Re- 


serve Ordnance plant at Pomona for the Bureau of 


Ordnance 


> Government backlog totaling $245 million at the 
end of 1956 for Raytheon is the largest in the firm’s 
history and almost two and a half times the backlog 


of a year ago 


> Test and launching equipment for the Thor inter- 
mediate range ballistic missile will be built by 
Packard-Bell for Douglas Aircraft under a $3-million 
contract. Production test equipment, check-out equip- 
ment and launching equipment, including closed- 
circuit tv gear to monitor the projectile before and 
during flight and’ observation of the firing site, will 


be designed and developed 
perimental ammunition pack for video 


naving lead belting Com 


>» More Doppler navigation systems for the Air Force 
matically as belt i 


will be built under a $17-million contract awarded 
to GPL by the Air Material Command. The systems 
provide direct and continuous readings of a plane’s 
ground speed and drift angle independent of ground 
or celestial guidance 


> Volume of military electronics for the industry 
will run about $3 billion in 1957, an increase of 10 
percent over last year, according to G. L. Haller 
of GE 


> Electronic controls and instrument sales for U.S 
planes and guided missiles will total $1.5 billion in 
1957, up $100 million over 1956, according to Minne 
apolis-Honeywell estimates 


put into a box than on a reel re izes for the boxes. This standardi 
quiring the same shipping space zation can mean added cost savings 
With boxes, loading onto the inser in making the throw-away boxe 
tion head of an automatic assembly — particularly if component manufac 
machine is much easier; the box is turers,use the same type of pack 
imply placed on a shelf, wherea for all. The box pack works fo1 
a reel must be placed on a shaft both body taping and lead taping, 
and locked in position. From boxes and insertion heads of United Shoe 
sil aid the feed tension is essentially con and other machines are easily modi 
Philco plant tant; with reels the tension in fied to take the boxes. Small axial 
nt head for ‘ases as the reel runs down, caus lead coils such as television peaking 

ing occasional jams. Finally, boxes coils can be handled equally as well 

are considerably cheaper than reels as axial-lead resistors and capaci 

for belted electronic compo . inne tities Nolelie 

as well > Size—Component vendors, man 
ts by Phileo Corp. and othe: ufaeturers of automatic assembly ® Trend Practically all compo 
shown that up to about 60 machines and users of the machines nent manufacturers are now pro 
percent more component can be now eek agreement on standard 
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There's a 
standard 


model for 
your every 
need! 


In addition to the 28 volt models 
featured at the right, the following 
units are also available: 


OTHER 28 VOLT MODELS 


*+ 10%. Also available in 460 V +10% AC input. Will be 
supplied with 230 V input uniess otherwise specified. 


6, 12, 115 VOLT (NOMINAL) MODELS 


aa LiL BY eae ada) 


ELECTRONICS 


Februar y 


PERKIN ...THE LEADER 


DC POWER SUPPLIES 


2-36 VOLTS @ 15 AMPS srt 


% 


Regulation 5-32 Volt Range: + % 
94 


2-5 Voit and 32-36 Volt Range 2 
105-125 Volts, (for 2-32 V.0C), 110-125 
V, (for 32-36 V.DC), 1 phase, 60 cps 

8 amps) 


AC input 


36 volts and full lo 


Ripple: 1% rms max. (@ 
>» 2 volts and full 


increases to 2% 


Remote Sensing * Vernier Control 


0-32 VOLTS @ 25 AMPS ecirica 

Regulation; | 1 28 Volts (Regulation increases 
to 2% over range of 24-32 voits; does 
not exceed 2 volts over 4.24 volt range 
Not stabilized for AC line changes 


115 Volts, 1 phase, 60 cps (12 amps 


AC input 


Ripple | ms (@ and full load 


ve 4 vo! 


32 voits 
del M60\ any voltage ab 


5-40 VOLTS @ 30 AMPS 


ver entire 5-40 volt range 


Regulation | l 
AC input 
Ripple: 


100-130 Volts, 1 phase, 60 cps 
1% rms 
Mode 


MR1040-30A 


24-32 VOLTS @ 30 AMPS 


100-125 Volts, 1 phase 
Unit rated for DC outs 
130 vo 


AC Input 


Regulation VY2% 
| 


10% for 95 
Model Ripple | 1% rms 
28-30 WXM 


24-32 VOLTS @ 100 AMPS 


Regulation + 149 
AC Input: 208, 230 of 460 Volts 
60 cps 14, 12 and 6 amps 
230 volt input will be supplied unless 
otherwise specified 


+10%, 3 phase 
respectively 


Model ie fms 


MRK2432-100XA 


hi 


we 2) », Wire factory collect for prices ...Write for catalog. 


(oe lIDRKIN 


he apen 


Representatives in Principal Cities 


348 KANGAS ST. + EL SEGUNDO, CALIFORNIA + PHONE: ORgeon 68-7218 


Want more information? Use post card on last page 





the 


© 


nny 


tele, 


selted 
demands of 


ldiny components to meet 


thelr high 
pite early 


volume 
istomers, de reluctance 
vive 


The 


hinged to the 


ip bulk packaging. 
packaging is 
these as 


the 


change in 
uccess of 
embly machines in most of 
large assembly 


all 


plants; here it is 


not at unusual to run every 


NEW ,; 


single printed wiring board through 
an assembly machine, even though 


additional parts are inserted by 
hand later to complete the assembly 
Natural evolution is thus bring 
stand 
that 
was impossible to achieve during 


the first 


ing about now a packaging 


ardization for mechanization 


year of transition 


| 


Electronics Adds Air Conditioning 


More tubes, higher speeds, 
boost cooling requirements 


for electronic equipment 


ALTHOUGH only a drop in the bucket 


to the billion-dollar air-condition 


inv market, the growing amount of 


ooling equipment required by in 


vly complex electronic equip 


ment adding up to sizable busi 


terms of household unit rat 


ome computers require 25 


ton equipment 
the modern jet bomber has sufficient 


air conditioning capacity to air con 


dition five five-room house 


timated 


> Market —It 


that by 1960 


O00 « 


ha 
ther e 


peen ¢ 
will be 


the U.S 


ome 
omputers in use in 
hi Co 


requirement of 


ild mean a total air-cooling 


about 5 000 20-to! 


unit hi estimate could be re 


In military aircraft, 


harply downward depending 


ed 


on the speed with which semicon 


ductors come into the ¢ omputer pi 


ture. Up to now, air conditioning 
of computers have al 
the 


mode] 


requirement 


most doubled in past two o1 


three years as each become 


more complex 


military 


> Military 


electron 


Cooling of 


equipment has become 


highly especially with 
flight. Not 


it have important effect 


important 
the advent of supersonic 
only does 
on the performance and reliability 
of the electronic equipment but also 
upon the operation of the aircraft 
itself 


ment 


The advantaye of the equip 


must be balanced against the 


penalties that the added weight will 
have on flying 
Above the 


metal skin of 


performance 


ound, the 


speed ot 


jet aircraft heats up 


to several hundred degrees Gal 


rett AiResearch division 


has developed a aircraft refrigera- 


Corp.’ 


tion system with a two-pound tur- 
bine that cools the air entering the 
cabin to 40 degrees in 2/10 of a 


Se ond. 


> Packaging—One method of re 
ducing the amount of aircraft air 
cooling equipment is with special 
Sylvania has a method in 
mounted 
in carefully light 
foam plastic material of the desired 


Controlled air 


packing. 


which vacuum tubes are 


sized holes in 
thermal properties. 
flow gives optimum cooling while 
exhausting the air at high tempera 
rhe 
efficiencies of about 90 percent and 
the 
equipment required 


ture method gives cooling 


reduces amount of air cooling 


> Coolers weathet 
that 


prevent electronic equipment in jet 


Production of 


simulators, which are devices 


aircraft from damaged by 
heat 


during run up and maintenance op 


being 
when operated on the ground 
erations, is also becoming kingsize 
American 
Angeles. The 


year, has re 


according to 
Lo 


in the past 


busines 
Klectroni of 
company, 
ceived almost $10 million in orders 
the Output of the 

ha from 25 units a 
month to 82 units. 


fol equipment 


init climbed 
Average cost of 
about 


a weather simulator is 


$11,000 


Manufacturers Cash- 
In On Hustler 


About 35 companies in elec- 


tronics contribute to the new 
jet’s complex subsystems 


\in ForcE’s new delta-winged su 
personic bomber is loaded with elec 
tronics equipment and some 35 com- 
panies in the industry are supplying 


equipment for the Hustler 


> Makers—To 
tance of electronics in modern air 


indicate the impor 
craft and the types of firms sharing 
the 
for the 
Fairchild, 

Eclipse-Pioneer, 


Continued 


16 ma 
B-58: 


in the business here are 


or system vendors 
Bell Aircraft, 
Melpar, 


Sperry, 
Bendix 
on page 28 
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eo) lass-base 
aminates : 
SPEED AUTOMATIC PRODUCTION of printed circuits with 
warp resistant C-D-F metal-clad Teflon* and epoxy laminates 


f Other advantages high bond strength of oper to laminate 
superior blister-resistance in solder immersior 
al aad 


is the answer! 


Teflon”, silicone, epoxy, melami i 
- P y SPS le Haaremeney phenolic, polyester HIGH-VOLTAGE (1800v.) RF ISOLATION ichieved = by 


resins laminated with glass-fiber cloth iture C-D-F Dilecto gears in an aucraft recewer-trans 


tter switch. They also had to e sonal stability 
You can improve design, speed production, and save money pre ate . a perature range gus grow 
by specifying one of the many C-D-F Dilecto grades 
Whatever your application for these laminates with 
fine- or medium-weave glass-cloth base you'll find a 
better answer to your problem at C-D-F. (Melamine and 
can also be made with glass-mat base.) And 
( offers modern machining and fabrication taciliti 
to deliver production quantities of fini hed Dilecto parts 
to your specification 
See our catalog in Sweet's Product Design Fil where 
the phone number of your nearby C-D-F sales engineer 
is listed. For free trial samples of glass-base Dilecto, or of 
iny other C-D-F plastic mica, or fibre product, send u PRECISE MACHINING AND FABRICATION 
your print or your problem! Write for your free copy of “ts wn # Dilecto fa a. Se ae 


C-D-F Technical Bulletin 64 


plast Ihe 





GB-116T 


Teflor 


14,000 ).O¢ 55 100,000 
GB-12S 


ne 


30,000 ).¢ ) 00,000 


C 
7B- 1B1E 75,000 ( ) 4 70.000 


Epon 





GB-28M ‘ 48,000 


Melamine 





GB-261D 


Phe 


22,000 





GM-PE 35,000 
Polyester 7 








These are typical gra ) i 1s. To meet special 
purpose better than a Co e C-D-F Technica 


Plastics product 


@ CONTINENTAL DIAMOND FIBRE 


PE a Le 


NEWARK 6, DELAWARE 


ELECTRONICS 1, 195 Want more 
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Mag- 
Westinghouse, 


Electric, Sylvania, 
Motorola, 


Standard, 


Iiemerson 
navox 

Hamilton Ultrasonic 
Corp., Minneapolis-Honeywell, Airo 
et, Federal Electric 
Total of 


electronic 


and Bendix 


Radio about 55 compa 
otherwise, are 


the 


nies, and 


involved in the production of 
newest jet bomber 

Some of the types of equipment 
that 


making 


manufacturers are 
the 
fuel 
topilots, passive 


electronics 


for bomber include 


transistorized gauyes and au 


defense systems, 


armament ystems, bombing and 


navigation ystems, photo-recon 


naissance tems and closed-cir 


cult tv systems 


The 
igned to operate at altitude 
50,000 feet, It 
length 
feet It crew 


> Operation 


new p! ime is ae 
above 
95 feet in 


measures 


and has a wingspan of 55 


consist of a pilot 


navigator-bombardier, and elec 


ron defense tem operator 


Solid State Gains 
New Transistor 


Symmetrical units acts as 
switch in prototype 

board produced for Navy 

the family of 


has 


Known as a 


A NEW addition to 


transistors apparently been at 


vork for some time 


ymmetrical transistor, the device 


passes signals in either direction 


under proper base-bia condi 
tion It most 
is in a 100-line 
board built 


bery-Carlson 


ny 
recent application 
switch 
Strom 


undergoing 


electronic 
the Navy by 


and 


for 
now 
evaluation 


Approximately 1,500 


5,000 diode “ure 
tchboard 


ave a third the power 


and 
the \ 


pul ported to 


transistors 


used in which 1 


and weight of its predecessors 


© Device The 


provide gain in either direction 


new transistor can 
changing bias conditions or may be 
fast 
The latter operating condi 
the 100-line 
A voltage of one po 
the 


signals to pass whereas an opposite 


used as a relay by accepting 
al loss 
tion is employed in 
switchboard 
base allows 


larity applied to 


polarity voltage switches the unit 


off 


28 


Meetings 


Feb. 7: Annual Mid-Winter 
Symposium Aircraft Instru- 
mentation, New York ISA, 


Garden City Hotel, New York. 


Feb. 7: IRE Operations Re- 
search Symposium, University 
of Penn. Museum Lecture 
Hall, Philadelphia, Pa. 


Feb, 7-8: 1957 West Coast Con- 
vention of the Audio Engi- 
neering Society, Ambassador 
Hotel, Los Angeles, Calif. 


Feb. 14: Symposium On Record 
ing Of Heart Sounds, IRE, 
University Of Buffalo Medica! 
School, Buffalo, N. Y. 


Feb. 14-15: 1957 Transistor & 
Solid State Circuits Confer- 
ence, IRE, AIEE, U. of Pa., 
Philadelphia, Pa, 


Feb. 15-16: 
tronics Conference, 
sonic Auditorium, 
Ohio. 


Feb. 26-27: Third Conference on 
Radio-Interference Reduction, 
Armour Research Foundation, 
Chicago, I] 


Cleveland Elee 
IRE, Ma 


Cleveland, 


Feb. 26-28: Western Joint Com- 
puter Conference, IRE, AIEE, 
ACM, Statler Hotel, Los An- 
geles, Calif. 


Feb. 26-28: Joint Military-Indus- 
trial Guided Missile Elec- 
tronic Test Instrument Sym- 
posium, Redstone Arsenal, 
Huntsville, Ala 


March 11-15: 1957 Nuclear Con- 
gress, EJC, Convention Hall, 
Phila., Pa. 


March 18-21: IRE National Con- 


Industry Shorts 


P All 12 


new 


Motorola’s 


transistor 


volt models in 


car radio line are 


powered. Printed circuits and a 
form of the module concept of con 
ha 


densed circuitry been added to 


some model 


> Public 
been established by 
listic Missile 
Ala 


offic ¢ 
the Army 


has 
Bal 
Huntville, 


information 


Avene yY in 


> West 


dustry 


radio and tv in- 
sold about 3 


in 1956, about the same as in 1955, 


German 


3 million radios 


and produced 600,000 tv sets com- 
pared to 350,000 in 1955 


Ahead 


vention, Waldorf-Astoria Ho- 
tel, New York Coliseum, New 
York, N. Y. ’ 


March 18-21; Military Automa- 
tion Show, New York Trade 
Show Bldg., New York, N. Y. 


Apr. 8-11: British Radio And 
Electronic Component Show, 
Grosvernor House and Park 
Lake House, London, England. 


Apr. 9-10: Annual Industrial 
Electronics Educational Conf., 
IRE, Armour Research, [IIl. 
Institute of Technology, Chi- 
cago, Ill. 


Apr. 11-13: Southwest IRE Re- 
gional Conference & Electron- 
ics Show, Shamrock Hilton 
Hotel, Houston, Texas. 


Apr. 14-16: National Symposium 
On Telemetering, IRE, Shera- 
ton Hotel, Phila., Pa. 


May 13-15: National Aero & 
Navigational Electronics Con- 
ference, IRE, Dayton, Ohio. 


May 14-16: Industrial Nuclear 
Technology Conference, ARF, 
Ill. Tech, Nucleonics Maga- 
zine, Museum of Science and 
Industry, Chicago, Il, 


May 20-23: 1957 Electronic 
Parts Distributors Show, Con 
rad Hilton Hotel, Chicago, I] 


May 27-29: 1957 National Tele- 
metering Conference, AIEF, 
ISA, IAS, Hotel Cortez, FE 
Paso, Texas. 

Aug. 20-23: 1957 WESCON, 
IRE, WCEMA, Cow Palace, 


San Francisco, Calif. 


radius) 
the 


city’s 


> Chicago area (50 mil 


292.389 tv sets during 


the 


bought 


past year, according to 


electric association 

> Attendance of at least 
expected for the IRE National Con 
vention 


50,000 is 
Engineering 
the Waldorf 
the New York 
18-21, 1957 


and Radio 
Show, to be held at 
Astoria Hotel and 
Coliseum, March 


> Third in a series of ARDC-spon 
sored symposia on the Use of Com 
puters in Medicine, designed to 
bring together leaders in the com- 
puter and medical research fields, 
was held in Chicago. 
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Ni Dutput CFR AS MUO MAE TUES) 
He FI (2-220 Megacycles. All At Fundamental) 


NST IUPUI 


EN a 


High Output... 


1.0 V RMS 


INTO 70 OHMS 
SPECIFICATIONS 


to 220 mc. con 


switched 


Fundamental frequency 2 

10 
lapping bands. Direct reading frequency dial 
calibrated to + 2.0% 

RF Output: 1.0 v. RMS into 
within +05 
frequency band 

Sweep Width: Continuously variable to 3)! 


of center frequency to maximum of at least 


Range: 


tinuously variable in over 


1) ohms, metered. Flat 


db over widest sweep and 


50m«e 


Sweep Rate: variable 10 to 


also locks at line fre quency 
Attenuator: Switched 20 

continuously v 
Power Supply: 

v.A.¢ 


Continuously 10 cps 


20, 10, 6, and 


6 db 


db plu 
ariable 
Electronically regulated 105 to | 


0 - 60 cycles 


E 


Vari- Sweep 


ALL-ELECTRONIC HIGH LEVEL 
SWEEPING OSCILLATOR OR, 
(with sweep off) CONTINUOUSLY 
TUNED CW SIGNAL SOURCE 


Operates On Fundamental Frequency, 
Therefore Stable Narrow-Band Sweeps 


1.0 v. RMS (into 70 ohms) Output Flat 
to * 0.5 db Over Widest Sweep 


Output Automatically Held Constant 
(AGC) Over Complete Range 


Variable Sweep Width (to 30 mc. PLUS) 
— Variable Center Frequency 


Direct Reading Frequency Dial 
Accurate To * 2.0% 


Sweep Repetition Rates Down to 10 cps 


Price 5695. FOB Plant 


NEW KAY Marka-Sweep MODEL VIDEO 50 


Combined Video and IF Sweeping Oscillator with Marks 
SPECIFICATIONS 


Frequency Range: Contunuously 
able, 50 ke to 5O m« 

Sweep Width: 

variable, 4.0 mc to 50 me 
Sweep Rate: Vari 
locks to line frequency 


— 


able ar 


LO v, peak-to-s 


QY7 acre 


ELECTRONICS February |! 


ELECTRIC COMPANY 


PINE BROOK, N. J 


Attenvetors: Switched 20, 20, 10, ¢ 
and 34 db 
able 4 db 

Markers: Eight sharp, pulse-type, crysta! 
posit internal and externa! 
markers 

Price: $695.00 F.OB. Factory. Substi 
tute markers, $10.00. Additional 


$20.00 each 


See us at the IRE Show 
Booths 2608-09-10 


Dept. E-2 


Vari 
continuou ly Vari 


ioned 


markers 


CAidwell 6-4000 





Kennard and V.C 


Install Magnetic ‘Tape Recorder in F-101 Aircraft. 


Dynamics Section, Engineering 
Support Branch at Wright Air 
Development Center’s Equip 


ment Laboratory is primarily 


responsible for evaluating air 


craft equipment under cond) 
tions of actual use... partic 
ularly vibration, shock, and 
Under Section 


Chief D.C. Kennard, it records 


acceleration 


these phenomena as they actu 
ally exist in aircraft and mis 
iles under all conceivable 
service conditions 

Prior to 1952, 


recording oscillographs were 


12-channel 


used. But weight and size lim 
ited their use, as did the need 
for an operator to set attenu 
ators for optimum sensitivity 
on each channel. Furthermore, 
the Dynamics Section is partic 
ularly interested in the fre 


quency content of vibration, 


and the relative amplitude of 


each component frequency. 
But getting this information 
from oscillograph traces proved 
something of a problem. Visual 
examination was neither accu 
rate nor complete. The Section 
resigned itself to using the 24 
point method of Fourier 
Analysis in conjunction’ with 
punched card equipment, but 
was far from satisfied 
Searching for an entirely new 
approach, the Dynamics Sec- 
tion settled on magnetic tape 
recording, despite the fact that 
no suitable equipment was 
in existence. On November 2, 
1949, in Exhibit MCREXE84 
2, The Air Force called for the 
development of airborne mag 
recording, 


netic tape data 


reproduction and analysis 
equipment 
Among the responses to the 


exhibit was a proposal from 


McIntosh of WRIGHT AIR DEVELOPMENT CENTER 


the Davies Laboratories, Inc. 
Though the company had no 
previous experience with tape 
or recording, the ideas which 
Gomer L. Davies set forth in 
that proposal were interesting 
enough to gain his company 
the contract. Let on April ie 
1950, it three 14- 


channel airborne recorders, a 


called for 


14-channel ground playback 
unit, and a dual channel auto- 
matic wave analyzer. 

The combined efforts of 
Davies and his staff, and the 
Dynamics Section overcame 
obstacles that for years had 
chained magnetic tape to the 
broadcasting studio. The first 
system delivered to the Dy- 
namics Section included such 
refinements as servo speed 
control for correcting low 
frequency tape speed variations 


and a unique, completely elec- 
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MAGNETIC TAPE data recording 
Born: April 7, 1950 


Today, magnetic tape is an accepted tool for data acquisition, 
processing, and storage. It has proved its worth in laboratories, 
industrial plants, even missile test centers. But a decade ago 
magnetic tape data recording did not exist. And without the 
inspired cooperation of a government agency and a private 
enterprise, it might not exist yet. 


tronic compensation system for 
eliminating the effects of wow 
and flutter. 

By 1952 magnetic tape data 
recording was a reality, with 
the delivery and acceptance of 
the first complete system for 
airborne use in November. 

Substantially all the require 
1949 
exhibit had been met. And sev- 


ments set forth in the 


eral had been exceeded. The 
completely self-contained 
recorders were even smaller 
than specified. ‘The three re 
corders so speeded up data ac- 
quisition that The Air Force 
immediately placed an order 
with Davies for four additional 


channels of analysis equipment. 


With the introduction of 


magnetic tape data recording 
1952 as a full 


the technique was 


in November, 
grown art, 
quickly adopted in laboratories, 
and 


manufacturing plants, 
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government installations across 
the country an amazing 
growth. But the record set by 
Wright 
Air Development Center is im 
itself. 
Davies recorders have been 


Davies equipment at 
pressive enough in 


used there in testing every con 
ceivable kind of aircraft, in- 
cluding: 
K-86A F-86D B-36 B-45 B-47 
B-50 B-52 B-57 B-66 C-47 
C-54 C-123 C-124 C-130 
H-19 KC-97 Q-2A_ RB-50 
(hey have been used for 
ground testing at least ten 
different power plants. ‘They 
have been taken to other mili- 
tary installations so that data 
recorded there could be ana- 
lyzed on Davies equipment at 
Most 


important, data made available 


the Dynamics Section. 


by Davies equipment assisted 


in causing revisions in_ basic 


Air Force Specifications. It has 


been possible to prove, for ex- 
ample, the importance of high 
frequency vibration as a vital 
and 
thereby eliminate an arbitrary 


design consideration, 
upper limit of 55 cps on vibra- 
tion testing. 


Surely, magnetic tape data 
recording has been proved 
a development of vital impor- 
tance. But it has even greater 
significance as an outstanding 
example of the benefits of a 
country in which government 
and industry can work hand 
in-hand 
every level for the eventual 
betterment of all mankind. 


cooperating on 


LABORATORIES, DIVISION 


107 HANNA STREET * BELTSVILLE, MARYLAND 


WEestte 


Honeywell 





BLUE + RED + GREEN 
BROWN + VELLOW * NATURAL 


When you want the indentification possibilities of 
color, and need the extra protection of a silicone 
COLORED SILICONE insulation, your first choice should be BH 1152" 


THAT LASTS= Silicone-Fiberglas Sleeving 
BH “IISI” SLEEVING Vor all their beneficial properties, silicone imsulations 


do have an enemy its COLOR! Unless the color- 

ing pigments used are com} atible with the basic sili- 

\ } cone slec ving insulation effectiveness can be lost. But 
you can use BH “L151 with complete confidence 


ot product protection A superior Class “H”’ insula 


tion, it loses none of its strength, or resistive proper 


tics, through the incorporation of color 


lake your choice of red, yellow, blue, green, brown 
or natural (off white). With these five colors, and 
with the addition of tracer stripes in any of these 
colors, the identification range becomes a wide one 
when you use BH "1151" Silicone-Fiberglas Sleeving 
Or, you may have special colors made up provided 


compatible pigments are available 


And here's another advantage! The minimum order 
for special colors, or those not in stock, is only 500 
fect. Write today for samples and data sheets and 


make your own tests 


BENTLEY, HARRIS MANUFACTURING CO 
1302 BARCLAY S1 CONSHOHOCKEN, PA 


lelephon lor } 


BENTLEY, HA 


*BH Non-Fraying iberglas Sleevings are made by an exclusive 
» Bencle Harr pre S. Pat. Nos 54 164729 


264 


and 
Fibergls Reg. TM of Owens-Corning Fiberglas Corp 
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solve many difficult 
control problems...use 


Ol KALE &=—43 be 
RHEOSTATS 
with special features Fras 


Rud 
mre 
a rn © 


ness. Seven bushing lengths adjustments are needed 


Ohmite offers not only a line of standard rheostats 

but also rheostats with a wide variety of special fea- SENSITIVE SWITCH 
tures. Illustrated are only a few. All have the distine- VENTILATED CAGES Opens or closes cireuit) with 
tive Ohmite design features: smoothly gliding metal- Prevents mechameal injury to minimum movement of control 
graphite brush; all-ceramic construction; insulated rheostat or human contaet ae bxtre oe depend 
shaft and mounting; windings permanently locked in wane ey ee pe eee eee 
place by vitreous enamel. You will find the special rhe- 

ostat feature you need in the dependable Ohmite line. 


SPECIAL TANDEM ASSEMBLIES 
Ohmite Rheostats can be mounted 
with two, three, or more in tan- 
dem for simultaneous operation 
of several circuits by one knob. 


ae 


WITH OFF POSITION FEATURES 


Opens cireuit at high or low 


TOGGLE SWITCH 


Is operated with a positive action (ilbas opens eimreuit at 


resistance positio with snap 


snap by the rheostat arm at high resistanes yor itiom with 
either end position L sed for dead lug off per ition or has 
heavy-duty applieations dead section off position 


INDUSTRY'S MOST COMPLETE LINE OF RHEOSTATS 
from 25 to 1000 watts. Also available to meet MIL-R-22A require- 
ments in each of the 26 type designations. 


RHEOSTATS ~- RESISTORS + RELAYS 
TAP SWITCHES + TANTALUM CAPACITORS 


) Howard Street, Sk 


vkie, Ilinois 


OHMITE MANUFACTURING COMPANY, 341( 





speci 


HAI Ss 
Power “ype 
RESISTORS 


{ | { 
” 

The Ohmite line of specialized CORRIB and POWR-RIB resistors 

solves your high-current, low-resistance problems. The four 

basic types of Ohmite units (shown below) handle a wide range 


of special power resistor needs. They are designed for con- 
tinuous or intermittent duty and provide dependability for 


7 s 
| heavy-duty applications. Available in Fixed or Adjustable 
q Cd Ons a “DIVIDOHM®"’ Types. 
HI IN STOCK—22 Corrib Resistance Values in 300 Watt Size 
(Core 812” x 1%”). 
IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size 


(17 %” long). 
Write for Bulletin 144 


RHEOSTATS 


® 
Be Right with ©) ‘| \\ [oP a iawn 
Si #9 RELAYS 
TAP SWITCHES 
OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois (Suburb of Chicago TANTALUM CAPACITORS 





Here’s why Electronic Equipment is Safeguarded Best 
— when Protected by BUSS Fuses 


To make sure BUSS fuses will give igainst damage due to electrical fau ue i complete line of Bl fuse 
dependable electrical protection under yet, it is not put out of operati« ry iilable plu i companion line 


all service conditions . . . BUSS fuse needless fuse blow of fuse clips, blocks and holder 


are tested in a sensitive electronk 


1 on BUSS and 
, V 0 ot ‘ Pi tiv Cal 
device. Any fuse n correct] all Most important | 
' JiIMeEeNsSioO 
brated, properly constructed and right { 
sur equipmen 
in all physical dimensions is auté is not harmed by 


matically rejected f 


poor quality f 


That’s why BUSS fuses blow only to 
protect ind not needlessly. Equip Why settle fo 


ment receive maximum protection BUSS quality 


BUSS fuses are made to protect  Wivecem ase m 
LOC TRI AL PROTEC TOM 


-not to blow, needlessly 
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Model R 


~ 7,260- 


11,260 me 
4,190-7,720 me 


“ 


,890-4,320 me 


Note these special features: 


AM, FM, CW, MCW, and PULSE reception. 

Uni-dial control. 

Direct reading. 

Broadband coverage. 

Output level reading directly in db. “ ; 

High sensitivity. For these applications: 

Seven interchangeable plug-in r-f tuning units cover the General communications. 

entire frequency range. Field intensity meter. 

Low noise figure; excellent gain stability Frequency meter. 

Microwave preselection, tracked and double-tuned, used in Measurement of radiation and leakage of microwave devices. 
the plug-in tuning units covering the range 400 to 11,260 mc Measurement of bandwidth of microwave cavities. 
Audio, video, and trigger outputs. Measurement of relative power of fundamental and 
Special recorder output. harmonic signal frequencies. 

High video output—low impedance. * Measurement of noise figure 

AGC and AFC circuits * Antenna field patterns. 
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EXTENDED RANGE 
MICROWAVE 
RECEIVER! 
400 to 22,000 mc 


Three new r-f tuning units double the frequency range of the well-known 
Polarad Microwave Receiver. Now more than ever the Model R becomes a 
basic multi-purpose instrument for microwave research and production in the 
field, in the laboratory , and in the factory 


This receiver is designed for quantitative analysis of microwave signals and 
is ideal for the reception and monitoring of all types of radio and radar 
communications within the broadband 400 to 22,000 mc. It permits compara- 
tive power and frequency measurements, by means of its panel-mounted 
meter, of virtually every type of signal encountered in microwave work. 


It is compact and functional, featuring 7 integrally designed plug-in, inter- 
changeable RF microwave tuning units to cover 400 to 22,000 mc; non 
contacting chokes in pre-selector and microwave oscillator to assure long 
life and reliability; and large scale indicating meter for fine tuning control. 


et Call any Polarad representative or direct to the factory for detailed 
specifications. 


SPECIFICATIONS (b) For Models RKS-T and RKU-T VSWR: Less than 4:1 over the band 
Spurious response rejection 
Basic Receiver: Mode! RB obtained through the use of a 
vuning Sait Frequency Ranges i bandpass filter Receiver Type: Superheterodyne 
* Model R-T 40 00 me . 
*Model RL-T 950 2,040 m a eae Maximum Acceptable Input 
*Model RS-T 9 4.320 m Pull. of ae , py rs Signal Amplitude: 6.1 volt rms, without 
*Model RM-T 4190 7.720 0 UN-OUt Fangs bY MC O external attenuation 
. del 60 i full scale 500 ohn 
* Mod RX-T 7,26 11,260 Recorder Output: | ma ale (1 Video Response: 30 cps to 2 m 
Model RKS-T 0 15,600 Trigger Output 
*Model RKU-T 14 22,000 Positive 10-volt pulse act 
Signal Capabilities: Audio Output Weight: 180 Ibs. for basic unit with 
AM, FM, CW, MCW, pulse 5 volts undistorted, across 500 ohms one tuning unit 
Sensitivity: FM Discriminator 
(a) For Model RR-T: Minus 85 dbm Deviation Sensitivity: 7 v 
(b) For Models RL-T, RS-T, RM-T id 
) Fo e K , ar Skirt Selectivity for private demonstration 
RX-T; Minus 80 dbm 4 . without obligation 
(c) For Models RKS-T and RKU-T ee 
Minus 65 dbm ratio less than 5:1 ask for the 
Frequency Accuracy: + | IF Rejection: 60 dh 
IF Bandwidth: 3 m« Input AC Power 
Video Bandwidth: 2 m 115, 230 V ac, 60 cps, 440 watts 
image Rejection: input impedance 
(a) For Models RR-T thru RX-T Models RR-T through RX-T. 50 ohms — ~ 
Greater than 60 db Models RKS-T & RKU-T. waveguide ) (O) 
7 to stop aa 


riLAwn 
AVAILAGLE ON EFQOQUIP MENT LEASE ri at your plant 


Range of Linearity: 60 db 


00 ohms Size: 17° wa 29’ 0019" h 


maintenance - oe 


available by tieid 
a) TO) ELECTRONICS CORPORATION octets ameenaiaal 


ad ra 
eect 43-20 34th Street - Long Island City 1, New York 


REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portiand, 


St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. ¢ Winston-Salem, Canada, Arnprior, Ontar Resident Representatives in Principal Foreign Cities 
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GRAPHITE 


electronic industry 


...ultra pure for the 


If you wish competent technical help concerning the 
use of graphites in the electronics field . . . combined 
with graphite products of the maximum density and 
purity . we invite you to UNITED CARBON 
PRODUCTS CO., INC. 

Your electronic graphite problem—whether it be on 
production material or parts—-can probably find fast 


solution in the technical service division at UNITED. 


We have been privileged, over the years, to have 
worked out successful solutions to innumerable 
graphite problems for many world-famous organi- 
zations. 


A simple, brief letter concerning your problem will 
put our technical service division at your confidential 
service—immediately. Or, if you wish, telephone or 


wire. 


< UNITED 


CARBON PRODUCTS CO. 
BAY CITY, MICH. 


P.O. BOX 269, 


Want more information? Use post card on last page 


INC. 
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FEATURES 

*® Three independent, adjustable trigger-level controls 
permitting full rated sensitivity at any voltage level between 

300 and +300 volts 

Simplified color-coded controls and direct read-out in ke 
mc, sec or millisec with automatic decimal point indication 
Small voltage increments ordinarily masked by attenuators 
are easily selected 
Oscilloscope marker signals facilitate start and stop 
trigger-level adjustment for time interval measurement 
of complex wavsforms 


APPLICATIONS 
Multi-purpose instrument designed for precise measurement 
CMC model 226A of Frequency, Frequency Ratio, Period (1/frequency) 
and Time Interval. Pressure, Velocity, Acceleration 
Displacement, Flow, RPS, RPM, etc., may also be measured 
— : 
UNIVERSAL COUNTER-TIMER sh celuciine bestetonein: War o-ceeia da 4 eoaeie 

frequency standard 


BRIEF SPECIFICATIONS 
Frequency Range 0.1,000,000 cycles per second 
Period Range 0.000001 cps to 100 ke 
Time Interval Range 3 microseconds to 1,000,000 seconds 
Time Bases 0.00001, 0.0001, 0.001, 0.01, 0.1 
1 and 10 seconds; external 
1 and 10 cycles of unknown (period) 
Secondary Frequen y 
Standard 1 mc; 100, 10, 1 ke; 100, 10, 1 cps 
External Standard 
Input 0 to 1 me 


Price $1,100.00 


cps to 100 he also available 


Computer Measurements Corporation 


5528 Vineland Ave.+ No. Hollywood, Calif 
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UR CSN a ITT ee 


Carbon, glass, coating resins, molding powder, copper 
wire, and a metal alloy—they’re the only materials 
you’d need to make a resistor such as [RC’s famous 
Type BT fixed composition resistor. But the real 
problem, you'd soon discover, is to make every resistor 
just like the ones before it and just like those following 
it. That’s where IRC’s exclusive processes pay off 
They give you resistors that ‘test out’’ more alike in 
mechanical and electrical characteristics than any 


other resistors of their type. That’s why only IRC 


resistors make possible unvarying performance of your 
own equipment 


The outstanding thing about IRC production proc 
esses is that they provide this uniformity at economi 
cal mass-production rates. For example, over 5 miles 
of carbon filament are drawn every day for film type 
resistors. And for maximum efficiency and uniformity 
this filament is measured and cut while it’s being pro 
duced. It’s this kind of know-how that makes every 
type of IRC resistor your best buy. Send the coupon 
today for more facts 





; 
~ 
¥ 


How provides unique reproducibility 


FILM RESISTORS 








WIRE WOUND RESISTORS 


IRC wire wound resistors are exceptionally 
uniform in their accuracy of adjustment and 
in characteristics making for long-term 
stability. The main reason is that they are 
all automatically machine wound under uni- 
form tension and constant temperature and 


humidity conditions. 
Types BW and PW Low 
Power Wire Wound 
Resistors 


Types PWW and FRW 
Power Wire Wound 
Resistors 


Type WWJ Precision 
Wie Weend Resteteve You can see the result of this superior wind- 
ing skill in the element of the Type CL Insu- 
lated Choke, for example. Extremely fine 
wire is wound so expertly that the element 
appears to be one smooth, uninterrupted 
surface! This same winding skill also makes 
the element of all other IRC wire wound 
resistors a study in perfection—free from 


Type MW Bracket shorted turns or winding strains. 
Mounted Resistors 


"PH" Series Encapsulated 
Precision Resistors 


Type CL Insulated 
Wire Wound Chokes 


eeeeeeeeeeeeeee eee eeeeee eee eee eeeeeeeee 
eeeeeeeee ee ee eee eeeeeeeeeeeeeeeeeeeeeee 


INTERNATIONAL RESISTANCE COMPANY 


Dept. 234, 401 N. Broad S$t., Philadelphia 8, Pa 


in Canada: International Resistance Co., Lid., Toronto, Licensee 


Insulated Composition Resistors « 
Deposited and Boron Carbon 
Precistors * Power Resistors « 
Voltmeter Multipliers « Ultra HF 


d Hi-Volt R te Please send technical bulletins describing Fixed Compositions 
an ' vifage esistors 
4; f fi + 0 Deposited and Boron Carbons High Frequency Types High 
9 Tun ian 
A} OO LY UA UMA ia : Voltage Types Low Power Wire Wounds Power Wire Wounds 


7 Precision Wire Wounds Insulated Chokes Resistance Stri 
low Wattage Wire Wounds « 7" — 
Resistance Strips and Discs « and Discs 
Selenium Rectifiers and Diodes 
¢ Hermetic Sealing Terminals « / NAME 
Insulated Chokes « Precision Wire ¥ ’ ’ 
Wounds COMPANY 
vision of International Resistance Co., 
a1, Los Angeles County, California AooRESS 
Subsidiaries — 
Circuit Instruments Inc., St. Petersburg, Florida 
Hycor Company, inc., Vega Baja, Puerto Rico 


city 














acre v ne 


Research and 
Engineering 





THE G-V LINE—(|. to r.) Thermal Relays, a Thermal 
embly, Sealed Thermostats. The complete G-V 
incorporating over 1,000 variations, covers more 


of all application requirement 






No. 1 of a series 








What Makes G-V Controls 


G-V TOPS IN THERMAL RELAY FIELD 

In business as a producer of thermal relays 
and thermostats for’ less than 6 years, G-V 
Controls has already achieved the enviable 
position of undisputed leader in the design, 
development and manufacture of thermal re- 
lays. In the vast, competitive electronic indus- 
try, this can be considered an outstanding 
accomplishment. 


G-V OFFERS UNIQUE FACILITIES 

G-V Controls’ rapid progress has been due 
in large measure to the highly competent per- 
sonnel and modern equipment which it has de 
voted to the field of thermal relays, Its Engi- 















































neering Staff has produced most of the recent 
technical advances in this field. Its Manufac- 
turing Department has built a reputation for 
high quality and dependable deliveries. Its 
Field and Sales Engineering Organization is 
known throughout the country for helpful and 
intelligent cooperation. All of these facilities 
are freely available to our present and pros- 
pective customers. They can help you to make 
your products better. 


We give you on these pages a view of some of 
our Research and Engineering activities. Later 
in this series, we will feature Production and 
Sales and Field Engineering. 





APPLICATION 

ENGINEERING 

Every new relay application 
is studied by the Application 
Engineering Group. Com- 
plete operating data on over 
1000 types and variations of 
thermal relays permits these 
men to recommend the best 
type and to predict its be- 
havior 





Key spots open for 
engineers interested in 
going places with a 
young progressive or- 
ganization 


RESEARCH and DEVELOPMENT G-V Controls developed metically sealed hot-wire relay. The precision and uni- 
the first 7-pin miniature thermal relay, the first adjust form characteristics of G-V's relays have qualified 
able hermetically sealed thermal relay, the first her them for many uses new to relays of this type. 


The Leader In Thermal Relays ? 


Complete catalog data is available. 


G-V CONTROLS INC. 


24 Hollywood Plaza, East Orange, N. J. 


UNUSUAL APPLICATIONS are “bread-boarded” 
to duplicate conditions in users’ equipment 


G-V ENVIRONMENTAL TEST LABORATORY —This modern tests to military requirements, followed by periodic 
laboratory, with all the newest testing equipment, a quality contro] testing, guarantees continued reliability 
ures the user of maximum reliability, Qualification under extreme environmental conditions. 





PEA BHOOdCG enough 
is mot enough... 


specify RMC DISCAPS 


for the witimate 


If you want to improve the quality of your 
electrical or electronic product you will do well 
to investigate the advantages of RMC DISCAPS. 
Modern research methods and strict quality 
controls have made DISCAPS the outstanding 
ceramic capacitors for a wide range of 


applications. 


RMC offers standard temperature compensating, 
heavy duty, high voltage frequency stable, and 
temperature stable as well as special types. 

If you use ceramic capacitors look to RMC, 
DISCAPS are our only business. 


Write for complete information on your company letterhead. 


DISCAP RADIO MATERIALS CORPORATION 
CERAMIC yi GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
CAPACITORS ia ci Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Want more information? Use post card on last page Fe bruary i 1957 — ELECTRONICS 





Generation of Functions of 
Two or More Variables 


with the 


series 


DIODE 
FUNCTION 
GENERATOR 


ee 
@ Allows direct generatior slop | VONS / Vv 
without paralleling diode segme eoonne 
a : 


© 10-turn potentiometers for both “s! ind “brea eevvuveve 
give excellent resolution. Still me emer ( 
tion is obtained t 


« littir 
y splitting 


: . $8 49S98F>9S SHR SRAD 


n direct read-out 10-tu 


n for fast reproduction later 


@ Flexible switching system allows 1 
per channel to be varied from 2 to 


@ Built-in calibrat 
set up quickly and easily w 


letter nar 
plotting board 


»-»-a complete self-contained unit 


The DFG-401 is a completely self-contained un g of hannels of function generation, 
15 DC amplifiers (with VIVM and all contr u of monitoring and balancing), and all 


necessary power supplies (except relay and refer b Inthe event that any amplifiers 
supplied are not needed in the problem, they | be made i groups at the patchbay 


as inverters with one gain ¢ 


This unit is ideal for the lition of up-to-date dio nection generation equipment to an 


existing analog computer | 


Electronic generation of functions of two or more variables is another outstanding Reeves 
contribution to the flexibility and efficiency of the electronic analog computer. Before installing 


new equipment, it will pay you to consult us. A comprehensive new REAC “400” series com 


be sent up equest 


puter technical brochure w 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynan s Corg fAmer s, 201 East Gist St., New York 28, New York 


REAC Analog Precision Precision 
Computers a Floated “4 Resolvers and 
Gyros . Phase Shifters 
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a Viigo e 
 peuTHean 


1OMFO eel] BMFD rai ta] Tees 2MFD th 
hia @ hha 85°C 85°C 
ye oe oe ie oe ee ee | 1-3/4 « 1-1/4 % 1-1/8 1-3/16 « 1-1/16 x 11/16 


at head) 
aL (mei as 
27MFO IMFO Tere] 1MFD ee O1MFO — 100V 
bith 85°C 85°C tee ® 
5/16" 3/4" 3/4 11/16" 1-3/4 3/8 x 1-3/8 3/16 x 3/4 


Derated at 125°C as follows: 
100 volts — 50% 


A l t / 200 volts — 50% 
as + 300 voits — 33'44% 
400 voits — 33144% 

500 volts — 20% 


600 volts — 16% 


Mycon Plas tic Tested and proved! Only 


Southern Electronics Corporation 
has developed a test procedure 
which insures built-in reliability! 


Capacitors For your most exacting 


requirements—be sure— 
always specify $.£.C 


up to 150° C! oat 


Tolerance to 1%—lowest 
temperature coefficient. Superior 


e Reliability proved inselation resistance at high 


. bient temp. Good stabili 
e Rated for infinite long life comeatibie with a 


e [nsulation resistance 1 x 10!' OHMS 


Wire, write or phone for complete catalog today! 


SOUTHERN ELECTRONICS 


(O4 . 
Conporation 
239 West Orange Grove Ave, Burbank, California 


PIONEERS IN CUSTOM CAPACITOR ENGINEERING 
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Evolution at Eimac 


Back in 1946 Eimac 
the 4X150A—a 
rodes. Its immediate acceptance by the industry 


developed and produced 
new concept in power tet 


then, has led to even more popularity now 


But today at Eimac the glass 4X150A is virtu 


ally obsolete 


Since 1946 Eimax 
the 4X150A to the point where it has evolved 
into a family of superior quality 250w and 
300Ow tubes to 500Mc 
compact structure has been retained. In fact,the 
4X250 series is interchangeable with 4X150 


has constantly improved 


for operation Small 


EITEL-McCULLOUGH, 


The Wor'td'’s Largest Manutacturer of Transmitting Tubes 


4X150 Series 
4X150A-1946 
4X150G-1949 
4X150D-1952 


4W300 Series 
4W3008-1953 


4 


tubes. Ceramic envelopes make possible greater 


mechanical strength, better production tech 


niques, and higher temperature processing 


Because good enough" has never been accept 

ed at Eimac, however, this family of air cooled or 
water cooled, co-axial or conventional socketed 
tubes (2.5v, 6v, and 26.5v) is again accelerating 
the 


yace in quality, design, and performance, 
y 


exactly as the 4X150A did a decade ago 


INC. 


N 


4X250 Series 
4X250B8-1955 
4X250F -1955 
4X250M-1955 
4CX250K-1956 


4CX300 Series 
4CX300A-1956 





ELECTRON TUBES FOR SURVIVAL 


SLOTS BETWEEN 
GRID TO REDUCE 
LEAKAGE 


CATHODE 
POSSIBILITY 


AND 
OF 


HEAVY RADIATORS CONNECT GRIDS 
TO THROUGH SUPPORTS._-mMULTI 
PLE WELDS 


LARGER 
CREASED 


CATHODE 
ELECTRO! 


AW 


Ss 


if 


seeee eee ee! 


ADE RODS 


, 1O 


eetee 


STRUCTURE 


teet9-> 
ste tere 

{| 
BiLEiLisiis 


be 


NICKEL 
HEATER 
SWAGEL 


SLEEVES ON 
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STEM LEADS EXTEND 
MOUNT STRUCTURE TO 
STRENGTH 


THROUGH 
PROVIDE 


— 


HEAVY HEATER BUS 
FIRM ANCHORING 


PROVIDES 


NICKEL PINS.—GOLD 
LOW CONTACT 
FREEDOM FRO 


PLATEL 
RESISTANCE 
IM CORROSION 


FOR 


ethan 


BUTTON STRENGTH IN All 


PLANES 


STEMS 


WHY BENDIX" HY-G-300 ELECTRON 


TUBES ARE BEST FOR EXTREME SHOCK, 
VIBRATION AND TEMPERATURES! 


ntal demand 


1 the folle 


VvINe 


yelectron 


RED BANK DIVISION, 


*TRADEMARK 


Sales and Service, Bendix 


an Affiliate: Aviation Electric 


Red Bank Division 


GETTER RESERVE FOR LONG LIFE 


HIGH TEMPERATURE METAL SNUB. 
BERS USED TO SUPPORT MOUNT IN 
BULB 


CATHODE TAB—-HEAVY AS POSSIBLE 
CONSISTENT WITH NEED TO PRE 
VENT HEAT LOSS FROM CATHODE 
ONLY TAB IN STRUCTURE 


BEAM RODS GIVE PROPER “BEAM 
ACTION & REDUCE SECONDARY 
GRID EMISSION EFFECT 


PRESSED & PUNCHED CERAMIC 
SPACERS PROVIDE STABLE ELEMENT 
SEPARATORS & REDUCE GAS RE 
LEASE AT HIGH TEMPERATURE AND 
UNDER VIBRATION 


SOUD EXTRUDED CERAMIC HEATER 
INSULATOR & COILED HEATER PRO 
VIDE RELIABLE LONG LIFE 


NONEX “HIGH TEMPERATURE” GLASS 
USED FOR STEM & BULB-—FREEDOM 
FROM GAS RELEASE & ELECTROLYSIS 
AT HIGH TEMPERATURE 


sate Rectifiers | Bear 


Pentodes Ful Wave 


by 


AVIATION CORPORATION 


Want more information? Use post card on last page 
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Waldes Truarc grip rings used on die-cast studs 
eliminate threading, tapping, other costly machining 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 


parts to studs of the zinc die-cast base of its “Masco 500” 


portable tape recorder 
which need replace nuts, screws, 


The rings no groo 


cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 


operations. Because a single cracked or broken stud wo ld 
render the entire cast base useless 
completed to that point 


costly rejects. 


and with it, all assembly 


the rings also eliminate extremely 


Whatever you make, there’s a Waldes Truarc Re- 
taining Ring designed to improve your product... to 
save you material, machining and labor costs. They're 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
ore precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and wosher Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu- 
mulated tolerances in the parts, BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances are 
avoided and expensive rejects eliminated, 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarce 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting...Walides Truarc Grooving Tool! 


~~ WALDES 


» TRUART 


RETAINING RINGS 


td 


oat 
44 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1, N. Y. 


Waldes Kohinoor, inc., 47-16 Austel Place, L. 1, C. 1, 4.¥. 


brings Truare Catalog RR 9-52 up to date. 
(Please print) 


Name 

Title 

Company 
Business Address 


Zone _ State 


Please send the new supplement No. 1 which 


WALDES TRUARC Retaining Rings, Grooving Tools 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. $. Patents pending. Equal patent protection established in foreign countries. 


Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
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need quick service 


on TIMERS 
for automatic 
control ? 


Re 
— 

f he more automatic control problems we get, the better we like 
it. For while it's true each automatic control job is a bit different from the 
rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time 

If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a new combination that's the one for you. 


That's the way we grow — and we like it 


We manufacture a complete line of timers in these 4 broad classifications: 


TIME DELAY TIMERS «+ INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic units, we can assure 
you of rapid deliveries — of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 


almost with the speed of automatic control itself. 


Running Time Meters 


limers that Control INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry 1409 McCARTER HIGHWAY, NEWARK 4, N. J. 


tion? Use post card on last page ] 1957 ELECTRONICS 





The most important announcement 


in modern oscillograph history... 


dramaticfnew Honeywell direct-recording 


ISICORDER 


once vou can record and read the record of the Visicorder 


1 completely new direct-recording principle, the Visi 


corder puts six channels on a direct-reading record at sensitivitie 


compar ible to photogr tpt oscillogt iph ind at frequen we 


from DC to 2000 eps! 


ow on, = 
exe, @ at ee 
eC a 
on : Aft 


-_~, 


HONEYWELL 





THE rd EW VISICORDER, perfected after years of research by the 


Heiland Division of Honeywell, combines the high frequency and high sensitivity characteristics 
of photographic oscillographs with the convenience of a direct-recording instrument 


$y means of a completely new type of recording paper, light source, and optical 
ystem, the Visicorder makes use of mirror-type galvanometers to record phenomena from DC 
through 2000 cps without peaked amplifiers or other external compensation 


The record requires no liquids, vapors, powder magazines, or other processing 
materials. Development is accomplished by external light only as the record emerges from 
the oscillograph 


The Visicorder records are stable and require no further processing under normal 
conditions. They may be subjected to room light for extended periods without fading, and 
are permanent indefinitely when protected from light. Should it be necessary to subject the 
records to direct sunlight, they may be chemically “fixed”? (in room light) using conventional 
photographic practices 


Visicorder records are reproducible by several methods using commercially avail 
able equipment 


Since the Visicorder operates on light beam galvanometers traces may deflect the 
full 6” width of the chart, peak to peak, and their deflection is not limited by adjacent channels 


The remarkable exclusive features of the Visicorder make it the ideal recording 
oscillograph for applications where readable, permanent analog records are required and for 
additional uses where the measured phenomena need to be monitored or where immediate 
recorded results are desirable 


GENERAL FEATURES 


FREQUENCIES From DC to 2000 cps without peaked amplifiers or other compensation of 
any kind 


SENSITIVITIES Comparable to photographic-type oscillographs 


RECORDING METHODS Records directly on paper which requires no powder magazines, liquids, vapors, 
or other processing. Records are immediately visible and usable. Daylight load- 
ing. Accommodates recording paper 100 feet in length. Indicator shows unused 
recording paper available 


NO. OF CHANNELS 6 channels on 6” wide paper plus provisions for two timing traces 
DEFLECTION Full 6” peak to peak. Traces may overlap; not limited by adjacent channels 
RECORD SPEEDS 0.2, 1, 5, and 25 inches per second, minute, or hour 


GALVANOMETERS D'Arsonval-movement mirror galvanometers with choice of natural frequencies 
to suit individual requirements 


AMPLIFICATION None required for most applications. 
POWER 115 volt 60 cycle AC operation. 4 amperes 
DIMENSIONS 10” height; 15” depth; 10” width 
WEIGHT 37 pounds, complete and ready to operate. 


PRICE $2,500.00, less galvanometers. Galvanometers $150.00 each 


Deliveries starting January, 





© THE VISICORDER 
only photographic-type oseul 


loaded 


GALVANOMETER ADJUSTMENTS 


y be made through i paneleco ered opening " 
mack of the instrument. Other operatin 


power on-off, lar p Viteh } ver di e and 
paper speed ire located on one convenient panel 
(,alvanometer ire of the mruliar Hedland 
olid-trarme yo higt i , wourate balan 


vy adrift ‘ tile range 
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ISICORDER APPLICATIONS 


The versatile Visicorder will fit almost unlimited applications 
because of its high frequency and sensitivity characteristics, and because of 


its ease of operation. 


In any application where instantaneous monitoring is needed, whether or not 
a record is desired, the Visicorder is ideal. 


In CONTROL applications the Visicorder will continually monitor and record reference and 


error signals, and present an immediately available recording of information. 


In NUCLEAR applications, the Visicorder will monitor and record temperatures, pressures, 


and all other phenomena needed 


In PRODUCTION TEST applications, the Visicorder will provide a final dynamic inspection 
of electrical and mechanical devices such as motors, relays, generators, governors, solenoid 


valves, etc., where high frequency response has been required, but unavailable in the past 


In COMPUTING applications, the Visicorder will provide immediately-readable analog re- 
cordings representing dynamic solutions at much higher frequencies than have ever been available 


via pen—and-ink-type recorders previously used for this work 


In PILOT and COMPONENT TESTING, the Visicorder will accomplish more rapid 


evaluation of design and prototypes than any other direct-writing oscillograph available 


In MEDICAL applications the Visicorder is useful for dynamic blood pressures, electrocardio- 


grams, EEG, and other physiological measurements 


In all TEST applications the direct-recording features of the Visicorder are invaluable. Where 
complex tests involve the assembly of considerable equipment and the gathering of personnel, the 
immediate Visicorder record will prove the success of the test at once before the test equipment 


is dispersed 


For further information about the Visicorder, contact the Minneapolis-Honeywell Industrial Division Sales 
Office nearest you. Sales-service facilities tn over 130 principal cities throughout the world 


700-C Series Recording Oscillographs MINN BA POLIS 
Galvanometers Hone well 
Bridge Balance Units y 
Amplifier Systems 


HEILAND Photo-Flash Equipment HEILAND INSTRUMENTS 


5200 E. EVANS AVENUE+ DENVER 22. COLORADO 





in color tv, too 


CRUCIBLE PERMANENT MAGNETS 


for beam correctors, color purifiers and color equalizers 
give maximum energy... Minimum size 


Designers of electronic and control equipment can 
count on a consistently higher energy product 
with Crucible alnico magnets. /t means greater 
power from a minimum size magnet! 


And they’re available in practically any size 
you want—from a fraction of an ounce to 
several hundred pounds. What’s more, Crucible 
alnico permanent magnets can be sand cast, 

shell molded, or investment cast to your exact 
size, shape, or tolerance requirements. 

Crucible has been a leading producer of these 
permanent magnets ever since alnico alloys were 
developed. And their manufacture is backed 

by over a half century of fine steelmaking 
experience. That’s why so many magnet 
applications begin at Crucible. 

Crucible Steel Company of America, 

The Oliver Building, Mellon Square, 

Pittsburgh 22, Pa 


first name in special purpose steels 


Crucible Steel Company of America 
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FOR HIGHEST STABILITY... 
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The Weston VAMISTOR offers you many STU L caemray PERFORMANCE DATA 
over wire wound or conventional film resistors, in ATIONS FOR OTHER PRECISION Typ_ nesisvons 
critical applications. It is a sealed, metal-film resistor 
that provides greater stability than all previous Characteristic Vamistor MIL-R-190740 | Witewound tie 
types. Following are a few of its outstanding charac- Production units (ships) MIL-R-93A | MIL.R-105008 
ge S Style Ri.94 Style 8.52 Style ® 
teristics: . bedi ace Re eg vie N-70 
a. Time Overioad Averoge + oy aoe 
. m™ 
TO aa OL a = 00% 5% max 9 
snemeeeal 06% fe mon 75%, max.* 
yet mit load Lite "ae a — 
oe +.) 
F 1000 hr—85 ¢ low + on 
BIT Ml mea ee eda ___| igh + soe hitiie: seisinses 
low T retur seriee a fren 
Cre | SCabennn ee as 
ome High + (no test * 
Noise free ——__F_ 0% ) | 10% max 
A Moisture Resistance Average + 23% 
See mele a ls) MIL-STD-202, Method 106 low = + 15% 
. ___ Mier + 416% | 3.0% max 
P Solt Water im ’ = - i 
As shown on table at right, VAMISTORS meet or 010 83 Cs — Average , ae 
ee MMe abt ae Mehmet __vigh = 10x % 3% mon.*** | (ne test) 
in the following types: femperature Cycle Average + 044, | 
“55 to 85 C—5 cycle, low + 024% 2° 
INITIAL iL 7 Meh + 07% ” 2% max eee aes 
Insutoti ————-. 
TOLERANCE COEFF. iene Resisionce Greoter thon 100 
: ' megoh 5 
Model 9851 — % watt at 85C 1% of 5% + 500r + 25 ppm 9.000 megohms x.” medehms | 10,000 
" 0: ric Str Ec _ 7 megohms min 
Model 9852 — ¥~ watt at 125C 1% or 5% + 50 or * 25 ppm Feeney. ol eT 
, ee 054 5 
Model 9853 1 watt at 70C 1% or 5% + 50o0r * 25 ppm . a i 5% man OS% max | 5% max 
meaiintinneniinsetie: | 


Terminal Strength Below measurable 


ail models available in resistance values from 1000 to 100,000 ohms 
valve—aill somples 5% max (no limit) 


For complete information on VAMISTORS, orotate he 
joumabseseassuseniameme ; eakianll ; 7 (no test) 


return the coupon today. , 







MIL-R-105098 ress 24 


“** MIL ODA toss not ove 


Weston Electrical Instrument Corp. 


617 Frelinghuysen Ave., Newark 12, N.J. : 
Rush me full particulars on WESTON precision metal film resistors. W La © TO ad 


Name 
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New Stromberg-Carlson equipment 
Speeds up telephone service... cuts cost! 


Heart of system is automatic recorder using tape made of Du Pont “Mylar” 


ABOVE 


Recorder usir g magnetic tapes n 


Thanks to Stromberg-Carlson 
“XY” Toll Ticketing system 


ent telephone compani 


new 
independ 
ible 
to speed up service while cutting equip 


sare now 


ment and operational cost 


The 


customer dial 


tem works like this: When a 
ill pertinent data 
ved 


recorded on n 


such 


as numbers invol rate and duration 
of call—is 
formed into an endles 
The t ipe 5 feet long 
up to50completed calls. W hen the 
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Lape 
3s loop in its own 
magazine hold 
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equipment is ready, the re 


information is translated into 


that actuate billing « quipment 


DU PONT 


VAT dg 


POLYESTER FILM 
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Stromberg-Carlson's “XY” Toll Ticketing 
ade with “Mylar” 


INSET 
holding “XY” records 


Why tape made with “Mylar”? 


We 
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selected magnetic recording t: 


M ylat 


i long period of testing,’ 
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polyester film after 
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J.D. MeKay, design engineer of Strom 
berg-Carlson Dy 


with 


reports 


division of General 


namics Corporation, ‘We had to be sure 


the tape was tough enough to withstand 
and starts of the re 
We had to be sure the t ipe was 
stable be affected 
But, most important, the 
had to be economical—it had to 
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minimum with A-MP 
SHIELDED WIRE FERRULES 


electronic industries 


oe 


INCORPORATED | 


GENERAL OF "HARRISBURG, PA. 


Ht ¥ 
4 R yh 


a Bott 
A-MP of Gamal, Lid., Toronto, Canada « A-MP~ Holland N.V., "t-Hertogenbouets, Holland 


At Marine Products (G.B.) Lit., London, England « Societe A-MP de Prange, Courbevoie, Seine, France 
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Steelmaker to the Electrical Industry” is a ttle we have 
earned the hard way by the sweat of research and 
pioneering development. In this modern world of gauges 
and instruments, of automation, electronics and atomics, 
the heart of the design is so often some silicon steel, high- 
permeability alloy, or other special electrical material that 
we produce. @ When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting corro- 
sion, heat, wear or great stress, call on us. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry oo 
Allegheny Ludlum a = 


LEcTRoNIC AG 


Warehouse stocks of Al Stainless Steels carried by all Ryerson plants 


? Use post card on last page 


Meters 

tell the tale 
but 
SPECIAL 


ELECTRICAL 


ALLOYS 


do the 
work 


Write for “MAGNETIC MATERIALS” 


This 32-page book contains valuable 
data on all Allegheny Ludlum mag 


netic material ilicon steels and spe 


cial electrical alloys. Illustrated in full 
color, includes essential information 
Aracteristics 


Opy gladly 


ADDRESS DEPT. E-86 | 
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POWER *% TRANSISTORS | 


e High power ratings used In losemg aun 
@ High power gain 

@ Rugged, compact mechanical design 

@ Welded, hermetically sealed package for stability and long life 
@ Excellent heat dissipation characteristics 2N268 


slevite Power Transist< 


OUTLINE SPECIFICATIONS 
r a 


biil 


Average Total 

Power Dissipat 
with inf heat 
sink 25 

Average Tota 

Power Dissip 
with 36 $ 
heat sir 


4 


CLEVIT 


¥TRANSIST* -RODUCT 


4.933 


Clevite Divisions ect eveland Graphite Bron 
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HyperCore Electronic Cores measure up to the highest 
standards of quality and performance. One check is not 
enough... each core undergoes at least two rigid 
inspections. The first makes certain that it is of the 
specified size... and the second determines that finished 
cores have the desired electrical qualities. All HyperCore 
electronic cores must test well within industry tolerances. 
Special tests for specific operating conditions can be 


made also if desired. 


These tests are the real proof of the superior fabrication 
which combines the finest materials with superior “know 
how”. Result; electronic cores that give better performance 
... have greater flux carrying capacity and lower losses. 
And since Moloney HyperCore Electronic Cores are 
wound cores of cold-rolled oriented silicon steel, they are 


smaller and lighter. 


Write for Catalog SR 206 
“HyperCores for Magnetic 
Components” and Catalog ST 
3506 “Magnetic Components 


for Electronic Applications,” 
Specify HyperCore Cores for smaller, 


low loss transformers 


cCrric cOMPAN Y 


SALES OFFICES IN ALL PRINCIPAL CITIES e@ FACTORIES AT ST, LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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SOLVED AT LOWER COST- 


with greater reliability—by this new 
General Electric High Current Silicon Rectifier 


Packing greater rectifying capac 

ity into less space—with maximum 
relfability and efficiency—is becom 
ing standard practice with General 
Electric Silicon Rectifiers. And the 
cost of these G-E High Current 
Silicon Rectifiers, with their un 
matched performance, is now actu 
ally less than that of comparable 
rectifying devices 


REQUIRE MINIMUM SPACE 

The Silicon Rectifier pict ired here 
in full size has ratings up to 85 
amps yet measures less than 1% 
inches in diameter. It operates, o1 
an be stored, safely at tempera 
tures from 200° to —65° centigrade 
and checks out above 99% in effi 
ciency. Maximum peak Inverse 
voltage is 300. Silicon rectifiers of 
higher ratings are on the way 


Produced by the alloy technique 
developed in General Electric 
laboratories, these high-capacity 

ifier how no deterioration in 


rectifier characteristics during 


PATON @ MARIMUM A 
AS A FUNCTION OF FORWAR 
41060 mec TER 


extended life tests at full rated 
condition. The silicon element is 
hermetically sealed in a steel hous- 
ing for protection against mois- 
ture, fumes, dust, vibration, and 
corrosion. Effective cooling is 
assured by the tapered thread 
“plumbing type” stud that screws 
tight into heat sink or cooling fin 


WORK ANYWHERE... ON ANY APPLICATION 

General Electric Silicon Rectifiers 
are installed in any position or lo 
cation, and work in any rectifier 
operation. They are now serving in 
many applications such as are 
furnaces, welding, and protection 
against cathodic erosion. 


They are available now in differ 
ent voltage ranges, and meet rigid 
military specifications. For de 
tailed information, consult your 
local General Electric representa 
tive, or write to General Electric 
Company,Semiconductor Products, 
Section $2527, Electronics Park, 
Syracuse New York 


TYPICAL APPLICATION GENERAL ELECTRIC 
HIGH CURRENT SILICON RECTIFIER 


circuit Three Phase Bridge Reeti 
fier, Resistive Load 


DC OUTPUT 280 Volts, 215 amperes, 60 


kilowatt 


RECTIFIER Approximately one percent 
LOSSES '“ kilowatt) 


COOLING One 6%-inch square, “% 
REQUIRED thick copper fin fos each of 
rectifying units wher 

ised with 2000 fpm 30°¢ 

reed air. Free convectior 

be utilized by 


fin area 


VOLUME ' ' vol of rectifier 
than “% of a 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 





FROM DATA TO DIGITS... 
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Make your election from 


HUGHES SILICON JUNCTION DIODES 


/ 


ELECTRONICS — February 1, 195 





rar-Yy 
COOLING 
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COOLING UNITS 


By a sustained program of research, 
Te i ae ee | 
of the latest units in electronic tube 
eC Me a Me ee 
ment, and pumping fuels and hydraulic 
fluids. Research and testing laboratories, 
CC a | 
COU aC Ce mC aa 
and manpower to turn out fully qualified 
CE ee al 
ea ar} 


From our extensive line of existing units 
adaptations of these units, or completely 
new designs, Eastern can provide equip- 
CM ee ae 
Ce ae ed 


N am 


LUN a eee 


ee i a a ee ee 
| ONNE TICUT 


Cooling Units provide coolant liquid for maintaining within safe operating 
re limits liquid cooled electronic tubes or similar devices. The units are com- 


self-contained 


comprise such components as heat exchangers, fans 


blowers, liquid pumps, reservoirs, flow switch, thermostat, etc. 
units can be modified as required for varying conditions encountered in land 
or seo as well as aircraft service. Almost all units are designed to meet such specifica- 


tion as MIL-E-5400 ond MIL-E-5272. 


The units shown below are intended only to illustrate the varying requirements which 
can be satisfied. By utilizing fairly standard components and designs based on broad 
experience in this field, Eastern is able to provide at minimum cost equipment exactly 


suiting a specific requirement. 


Eastern welcomes your consultation on liquid cooling problems ranging from 200 te 


20,000 watts dissipation. 


MODEL MB-175, TYPE 200 DiSSIPA. 
TION: 2,000 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE- 
QUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10” x 15-15/16”" x 10%” 


MODEL MB-177, TYPE 202 DISSIPA- 
TION: 1700 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE- 
QUIRED: 110 volt, 400 cycle, 3 phase. 
WEIGHT: 27 pounds. SIZE: 10” x 19 
15/32” x 7%” high, per JAN-C-1720A, 
size 61-D1. 


MODEL E/HT-200, TYPE 201 pissi- 
PATION: 1,000 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE- 
QUIRED: 28 volts D.C. WEIGHT: 14% 
pounds, SIZE: 10” x 10” x 6” high. 


n last page 
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MODEL E/HT-205, TYPE 200A pis. 
SIPATION: 1600 watts, ALTITUDE 
RANGE: sea level to 5,000 feet. POWER 


REQUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10” x 21” x 10” high. 


MODEL E/HT-210, TYPE 200 pis. 
SIPATION: 1500 watts. ALTITUDE 
RANGE: sea level to 10,000 feet. POWER 
REQUIRED: 208 volts, 400 cycle, 3 phase. 
WEIGHT: 35 pounds. SIZE: 11%" x 19%” 


MODEL NO. 5-A DISSIPATION: 1,000 
watts. ALTITUDE RANGE: sea level to 
5,000 feet. POWER REQUIRED:; 100 to 
110 volts D.C. WEIGHT: 10 pounds. SIZE: 
7%" x 13%" x 9-1/16" high. 
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Type 3000A antenna for 
148-174 me range has 6.3 
db gain Omnidirectional 
with vertical polarization 

eliminates high angle 
wasted) radiation eo ¢ 
Multiplies the effective 
power of base and mobile 


transmitters 


ye ANDREW HIGH GAIN ANTENNA IS 


mee RUGGED, DEPENDABLE 


Says William E. Whiting, ry 





Director of Communications, 
Kern County, California 





ONS DEPARTMENT 


RADIO c OMMUNICAT! 


o CALIFORNIA 





information on Andrew 





Other high gain antennas with db gains a 
up to 7.6 are available for 400-420 Antenne systems, write for Communi 
and 450-470 mc ranges cation Antenna Folder — No. 15C 


Ue esse 


(oe a 
Pe, Chee eee 282 CHICAGO 19 


Offices: New York + Boston » Los Angeles * Toronto 
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+++ FIRST IN PRECISION SWITCHING 


small...accurate...reliable...precise 
MICRO SWITCH Precision Switches 
meet wide range of modern 
electronic control requirements 


Design engineers find MICRO SWITCH pre- specialists have met successfully many 
cision switches to be ideal components knotty problems of switch design and 
for computers, high speed switching application. This long, practical ex peri- 
devices and other industrial devices. ence will save YOU time and money. 


Whether the requirement is for an indi- A call to the nearest MICRO SWITCH 
vidual switch—or a complete switch branch office will put MICRO SWITCH 
assembly —MICRO SWITCH Engineering Field and Factory Engineering to work 
is at your service. Development of on your specific problem. This coopera- 
precise, reliable switching components tion can be your short cut to improved 
is our sole business. Our switching design. 
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3-LIGHT PUSH BUTTON SWITCH SUBMINIATURE 


FOR COMPLEX SAFETY SWITCH 


CONTROL PANELS DEVICE 


Here is a new, unique indicating FOR HAZARDOUS 


push button switch which lights 
in three different colors. It is the ; EQUIPMENT 
latest MICRO SWITCH develop 
ment for use in complex console 
panels. This compact assembly 
is ideal for applications where 4 
absolute dependability is re 
quired. It has a reliable operat 
ing life through hundreds of 
a 7 ’ the service door is opened Assembly shown USCH 
thousands of operations. Use |; 
simplified by a pre-wired con 
nector plug 


(Send for Data Sheet 110) 


‘This MICRO SwWITcH Submini- | 

iture door interlock switch 

assembly is designed for use as a safety device on 
such hazardous equipment as radio, radar, and 
X-ray cabinets. Installed on the cabinet door the 
switch automatically cuts off the power circuit when 


MICKO SWITCH Subminiature basic switch with 
single pole, double throw contact arrangement. 


(Write for Data Sheet 108) 


SUBMINIATURE 
ROTARY 
SELECTOR 
SWITCH FOR 
i a lt il MULTIPLE-CIRCUIT CONTROL 


taneous control of four isolated circuits. This small This assembly is an 8-gang, 8-position rotary selec 
switch is ideal in « omplex circuit applications where tor awitch. It consists of 8 single pole, double-throw 
space and weight are prime factors in switch sele Subminiature basic switching units operated by 
tion. ‘Two snap-action springs are operated with cams on a common shaft. Any combination of the 
each actuation of the plunger. This provides quick 8 basic switching units may be actuated in any of 
make and break of the contacts in each of the four the 8 positions if cams are set to specifications at 
double-break circuits. Electrical rating is 10 the factory. Variations with from 2 to 8 single-pole, 
amperes 115-230 volts a-c; 10 amperes 30 volts d-« double-throw basic switches are available 


FOUR-CIRCUIT 
SWITCH FOR 
CONTROL OF 
COMPLEX CIRCUIT 


(Write for Catalog 78) (Write for Catalog 75 ““Subminiature Switches’ ) 


SMALL HONEYWELL 
MERCURY SWITCH 


SEALED PUSH BUTTON 
SWITCH FOR PANEL 


MOUNTING APPLICATIONS EE se ee 
7" CIRCUIT DEMANDS 
This MICRO SWITCH push button 


switch for panel mounting is out 6 The small Honeywell Mer 

standing because of its very small - cury Switch shown here is 

size and ease of installation. After i 4 especially designed for reliable service in low-energy 
the push button is mounted on a circuits. This switch meets the requirements of ap 
panel, the switching unit can be wired and then plications where space and economy are critical 
easily snapped into place on the end of the button factors. Mercury switches are widely used in ani 
assembly behind the panel. In addition, the push mated displays, control and indicating devices, 
button is sealed to keep dirt and moisture from home freezer units, alarms and hundreds of other 
penetrating to the back of the panel. Switch has tilt-motion, low-force applications. Ratings avail- 
operating force of 3 lbs., weighs but .05 Ibs able down to micro-volt, milli-ampere ranges 


( Write for Catalog 75 ‘““Subminiature Switches’’ (Write for Catalog 90 on “Mercury Switches’’ ) 


MICRO SWITCH, a division of Honeywell, M i C ? 0 S W i T C A 
is the pioneer in the manufacture of 
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY | 
+ FREEPORT, ILLINOIS 


precision snap-action switches. 
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ABOVE THE SEA. 


ssa SONAR ~~. 


HIGH-PERFORMANCE EQUIPMENT BY 


SONAR, RADAR, LORAN and other related equipment designed 
and built by Edo serves commerce and national defense below the sea, 


on the sea, above the sea 


e Newly introduced Edo airborne LORAN puts this over- 
ocean navigation aid in the pilot’s cockpit, so compact is 
its design, so simple its direct-reading capability. 

Edo RADAR, with close-in definition heretofore unheard 
of, provides safe, accurate navigation in the thickest 
weather for vessels, large and small, in open sea or the 
narrow confines of river, harbor or channel. 

Edo SONAR —active or passive—is in production for a 
wide range of commercial and naval applications from 


fish finding to long range submarine detection. 


Whether it involves equipment for use below the sea, on the sea or 
above the sea, Edo’s unique 33 years of work in aerodynamics, hydro 
dynamics and electronics gives the company a unique background of 
experience that is reflected in the superior performance of equipment 


bearing Edo’s famed flying fish emblem 


SINCE 
1925 
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Auto-Lite Expands Productive Capacity to Assure 
Quick Delivery of Finest Quality Magnet Wire 


New facilities including filtered air conditioning, latest equipment, and rigid 
production controls have been installed in Auto-Lite Wire Plants to give cus 
tomers a new high in production, quality, and service 

PLANTS and WAREHOUSES... 

Port Huror Mict Haz t 





LectALite magnet wire has been tested in accord- ELECTRICAL, PHYSICAL 


ance with AIEE 57 and MIL-W-19583 thermal AND CHEMICAL PROPERTIES 
aging test and found to be acceptable for Class 
B applications. LectALite can be applied to copper, 
aluminum, steel or silver magnet wires. Ideal for 
small electric motors, transformers, and TV yoke LectALite Vinyl! Acetal 
coils. Extreme resistance to Freon 12 and 22 and aaa ar Heme senareien snEnee 
low extractables make it an outstanding wire Build 
insulation for hermetic refrigeration motors. Heat Aging—hrs. 125° 

Heat Aging Twist AIEE 200°¢ 

Heat Aging Twist AIEE 225°( 


Lf Heat Aging Twist AIEE z ( 
_.. 
Z Dry Dielectric Break 
~ down KV/mil 
Wet Dielectric Break 


down KV/mil 
Wet Insulation Resistance 


G.E. Ser ape Abrasior 
Cc ite “ms ew agnet wire fields 
LectALite opens n magnet ire fields Cel Theonahs Tempataten 
throughout the electrical industry Heat St 
eat Shock 


This new insulation offers more heat resist Solderability Good Very Poor 


ance, higher thermoplastic flow, higher dielectric Extractables 3 0-¢ 


strength, greater flexibility and lower extractables Solvent Resistance 


Good Good 
than vinyl acetal insulation with no increase in Freon 22 Resistance Exceller Fail 
cost! Now available in sizes from 13 AWG 


through 30 AWG 


Freon |? Resistance Fycellen Fair 


Chemical Resistance 


6 Sulfuric Acid Very Good Very Good 

‘Tests indicate LectALite is the superior insu 9% Hydrochloric Acid very Good very Good 
lation for use in hermetic refrigeration motors due 1% Potassium Hydroxide very Good very Good 
to its outstanding Freon 12 and 22 resistance plus Xylene very Good very Good 
low extractables. LectALite insulation has been Acid Good Poor 
found to have 30°C margin over vinyl acetal Carbon Tetrachloride 
insulation by test performed under AIEE No. 57, Naphtha 
Oct. 1955, “Proposed Test Procedure for Evalua Acetone 
tion of the Thermal Stability of Enameled Wires’’ 
and MIL-W-19583 (NAVY) “Military. Specifi 
cation Wire, Electrical, Magnet, High Temper Solvent Crazing 


Stretched 


ature, Film Insulated’’, July 15, 1955. Impreg Dipped in Tol 


nation of LectALite wound coils can be done by Annealed 15 Min. at 1 


Dipped Toluene Crazir Jorderline Failure 


any phenolic-alkyd type or suitable temperature 


( red Sample Heated | 
rated impregnation varnishes ae 


Mir at | 


Adherence Twist 


The Auto-Lite magnet wire line is complete sample twi 


in classes O, A, B, and H to meet your design axis wat 
seri 


requirements 





Auto-Lite Magnet Wire Line Is Complete In All Classes 


CLASS O (90°C) 


COTTON Unbleached, long-staple white 
cotton protects primary insulation from damage 
caused by sharp bends and mechanical handling 
Even wrapping forms a close, firm, continuous 
covering for increased dielectric. Additional layers, 
when required, are wound in opposite directions 
When impregnated or immersed in a liquid 
dielectric, cotton is Class A insulation; when 
used alone, it is Class O. Available with colored 
tracers for coding. Manufactured to latest 
NEMA specifications. Available in a variety of 
combinations with other insulations. Double or 
triple conductors, individually cotton or paper 
covered, formed into a unit by an over-all cotton 


or paper covering supplied to meet requirements 


PAPER. A thin paper ribbon, wrapped 

spirally with overlap, is bonded to wire with 
adhesive. When impregnated or immersed in a 
liquid dielectric, paper is Class A insulation; when 
used alone, it is Class O. Similar to cotton in 
protective qualities, occupies less space because 
of uniformity of size, and increases dielectric 
Paper insulation is available with one cotton 
wrap applied over two wraps of paper wound in 
opposite directions. Available with wax coating 
Manufactured with multiple or single paper 
with a % ” lap, on round, square, or rectangular 


wire to the latest NEMA specifications 


Availability: Round, AWG #4 through #26 
Square, AWG #4 through #12 
Rectangular, width plus thickness not 


to exceed 0.650! 


CLASS A (105°C) 


COTTON When impregnated or immersed in a 
liquid dielectric, cotton is Class A insulation 


PAPER When impregnated or immersed in a 


liquid dielectric, paper is Class A insulation 


CONVENTIONAL ENAMEL. A smooth 
uniform insulation with the basic electrical 
physical and chemical properties for limited use 
as Class A insulation. Manufactured in single 


and heavy grades to latest NEMA specifications 


Availability: Round, AWG #9 through #40 


FORMVAR_. A synthetic insulation of vinyl 
acetal, Formvar has better dielectric qualities, 
higher heat resistance, better flexibility and 
adherence, lower power factor and better 
solvent resistance than conventional enamel 
Formvar is manufactured in single and heavy 


grades to the latest NEMA specifications 


Availability: Round, AWG #4 through #40; 
Square, AWG #4 through #12 
Rectangular, width plus thickness not 


to exceed 0.650 


NyALite Moisture resisting quality of a 
Formvar base coat is coupled with an overcoating 
of nylon, for its excellent craze resistance, 

to produce NyALite. The high dielectric qualities 
of each insulation combine to provide an 
excellent magnet wire both in single and 


heavy grades for winding difficult coils 


Availability: Round, AWG #48 through #40 


BondALite A combination of a Formvar 
insulation plus a thermoplastic overcoat 
BondALite can be quickly and easily bonded 
wire-to-wire without damaging basic insulation 
BondALite can be bonded in three ways: oven 
heat, electrical resistance, and solvents 

Ease of bonding simplifies manufacturing 


of coils of the most complex forms 


BondALite No. 1 consists of Single Formvar with 
the addition of a bond coating to bring it up to 


the approximate dimension of Heavy Formvar 


BondALite No. 2 consists of Heavy Formvar 
with a bond coating to bring it up to the 


approximate dimensions of Triple Formvar 


BondALite No. 3 consists of Triple Formvar 
with a bond coating to bring it up to the 


approximate dimensions of Quadruple Formvar 


Availability: AWG #20 to #30 


SodALite A new polyurethane insulation 
designed for ease of solderability at low 
temperatures (650-700°F) without scratch 
brushing or chemical stripping. SodALite has 
excellent over-all electrical and physical properties 
approaching vinyl acetal insulation 

It is manufactured under exacting conditions 


for ease of solderability 


Avatlability: AWG #8 through #40 





CLASS B (125° C) 


LectALite See page 2 


IsALite—A new high temperature magnet wire 


for use up to 150° C as tested by Underwriter 
Laboratories and Auto-Lite tests performed 
under AIEE No. 57. This magnet wire 1 
manufactured with a polyester type enamel 
Isonel) and found to have outstanding 


physical, electrical and chemical propertie 


Avatlability: Round, AWG #8 through #40 


SEND FOR THESE 


WIRE-O METER — This convenient slide-rule type 
of pocket reference pive you complete pect 
cations on all common size ol wire \t i glance 
it tells you area in circumference, feet to a 
pound and pounds per thousand feet, turn 
per lineal aneh ind per (quire inch ind ohm 
per foot and ohms per pound 


MAGNET WIRE CATALOG hi quick reference 4 
full of facts covering many different type of 
wire It complete with physical, chemi 
electrical and military specification 


AIRCRAFT WIRE AND CABLE KIT his handy kit 
prive you complete military specifications for 
Auto-Lite Atreraft: Wire including imples of 
famous Auto-Lite $50 General Purpose High 
Pemper iture Aircraft: Ware 


WIRE GUIDE OF ELECTRICAL AND CHEMICAL PROP 
ERTIES Here i handy reference that give 
you a complete run-down on 9 basic kind 
of insulation 


t 


CLASS H (180°C) 


GLASS-DACRON — An inorganic insulation 


bonded with suitable organic-inorganic binders for 


use at Class H ratings. Good electrical and 


mechanical properties are incorporated in this 


product to give improved flexibility and abrasion 


It is wrapped in an even spiral, forming close, 
firm, continuous covering with single or double 
glass-dacron for increased dielectric strength 
Availability: Round, AWG #4 through #26 
Square, AWG #4 through #12 

Rectangular, width plus thickness not 


to exceed 0.650 


MAIL TODAY 


THE ELECTRIC AUTO-LITE COMPANY 
WIRE AND CABLE DIVISION 
PORT HURON, MICHIGAN 


MAGNET WIRE CATALOG |] WIRE-O-METER 
AIRCRAFT WIRE AND CABLE KIT 
| WIRE GUIDE OF ELECTRICAL & CHEMICAL PROPERTIES 
NAME 
FIRM 
ADDRESS 
CITY 
ZONE 
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Precision Resistors 
Printed Circuit 


the requirements for printed 
1s developed Type P Encapsulated 
Pre Resistors Miniature 
ed for easy rapid w 


Is with 


sistance va 


1% to 0.05 


Encapsulated Precision 
Wire Wound Resistors 


RPC Type Lb Encapsulated Resistors will with 
stand temperature and humidity cycling, salt 
water immersion and extremes of altitude, hu 
midity, corrosion and shock without electrical 
or mechanical deterioration Type L resistors 
are available in many sizes and styles rang 
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail 
able for operation at 105° C. or 125° C. am 
bient temperatures. These resistors will meet 
all applicable requirements of MIL-R-93A, 
Amdt. 3. Type L can be furnished with all re 
sistance alloys and resistance tolerances from 


1% to 02% 


i al 


Wire Wound Precision Resistors 


Type A Precision Resistors are widely used for 
all general requirements. They are available 
in a wide variety of sizes, styles and terminal 
types. They can be furnished with all resis 
tance alloys in tolerances from 1% to .02% 

Type A will meet the réquirements of MILR 
93A, Amdt. 2, Characteristic B Special wind 
ing techniques, impregnation and thermal 
aging result in resistors of exceptional sta 

bility. Matched resistors, networks ar 4 speciol 
assemblies can be supplied 


ELECTRONICS 


ALITY 


SISTORS ... 
ELECTRONICS 


RPC is a widely recognized 
supplier of high quality resistors 
to industry, Government Agen- 
cies and the Armed Forces. 
Advanced production methods, 
modern equipment and scien- 
tific skill enables RPC to manu- 
facture resistors of highest 
quality in large quantities at 
reasonable cost, Modern manu- 
facturing plant is completely 
air conditioned and equipped 
with electronic dust precipi- 
tators to insure highest pro- 
duction accuracy. RPC resistors 
are specified for use in instru- 
ments, electronic computers, 
radiation equipment, aircraft 
equipment and scientific in- 
struments. 

Test equipment and stand- 
ards for checking and calibrat- 
ing are equalled by only a 
few of this country’s outstand- 
ing laboratories. Our abil 


to produce resistors of highs 9 


coupled with 
Toy bola oaebieied 
as a leading manufacturer of 


Want more information? Use post card on last page 
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High Frequency Resistors 


Used where requirements call for very low 
inductance, capacitance and skin effect in cir 
cuits involving pulses and steep wave fronts 
Deper ding on size and resistance value, these 
resistors are usable at frequencies to over 400 
mec. Resistance values range from 20 ohms to 
100 megohms with tolerance of 20 to 5 

2 types available 

TYPE G resistors shown) are tubular in 
6 sizes from 41/2" long « 94" diameter to 18!) 
long « 2° diameter With band terminals or 
ferrules. Power rating 10 to 100 watts 

TYPE F resistors (not shown) in 8 sizes from 
9/16 long « 0.10" diameter to 6'/2 long x 
9/16" diameter lugs of wire leads. Power 
rating 4 to 10 watts 


High Voltage Resistors 


Type B Resistors are stable compact units for 
use up to 40 KV. These resistors are used for 
VI voltmeter multipliers, high resistance volt 
age dividers, bleeders, high resistance stan 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms 
Available as tapped resistors and matched 
pairs. Sizes range from a | watt resistor | inch 
long x \% inch diameter rated at 3500 volts, 
to a 10 watt resistor 6', inches long « %, inch 
diameter rated at 40 KV. Low temperature 
and voltage coefficients. Standard resistance 
Tolerances of 10%, 5% and 
3% available. Tolerance of 2 available in 


tolerance 15% 


matched pairs 


High Megohm Resistors 


Type H Resistors are used in electrometer cir 
cuits, radiation equipment and as high resis 
tance standords. Resistance available to 100 
million megohms 10'* ohms) For utmost sta 
bility under adverse conditions Type HSOD and 

SK Hermetically Sealed are recommended 
Eight sizes from % inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand 
ard resistance tolerance 10 Tolerance of 
5% and 3 available Also matched poirs 
2% tolerance 


94 S, 13th § 





COAX LINES 


CENTRAL R-F GENERATING SOURCE 
FOR 71 DIFFERENT SIGNALS 
SHIELDED IN 2 ACE ENCLOSURES 


TO LOCAL TEST STATIONS 


nnsianal 
ACE ENCLOSURE 
FOR CRITICAL 


HOW RCA SHIELDS CENTRAL R-F SOURCE 
FOR INTERFERENCE-FREE LOCAL TESTING 


Almost all of the 70-odd r-f sig- 
nals needed to test receivers in 
RCA’s modern plant at Indianap- 
olis, Indiana, are generated at a 
central location. These signals are 
then piped via coaxial cables to 
testing sites throughout the plant. 
This novel approach to produc- 
tion line testing and aligning de- 
creases r-f interference ... allows 
more precise adjustment of the 
receivers. 

For this system to work, how- 
ever, the central r-f generators 
must be shielded properly. Other- 
wise, direct radiation of the oscil- 
lators interfere with the 
receiver tests. In addition, certain 
critical tests require that the re- 
shielded 
miscellaneous 
interference associated 


would 


ceivers themselves be 
from all 
electrical 
with a large manufacturing plant. 


sorts of 


To achieve its testing needs, 
RCA installed Ace solid 
sheet metal enclosures (RFI De- 
sign) *. Two measure over 30 feet 
by 16 feet, stand ten feet high, 
and house the powerful signal 


three 


generators. The third is used for 
analyzing the television receivers. 

All of the rooms are equipped 
with 
personnel access doors. Coaxial 


air-conditioning, and two 
and electrical cables enter the en- 
through filter 
traps designed to eliminate any 


closures special 


possible stray radiations. 


In addition to 
guaranteed 100 db attenuation 
from 14 ke to 1000 me. (they have 
been known to hit 128 db), these 
rooms offer RCA several distinct 
advantages: 


* Lindsay 


supplying a 


Structure 


1. They may be easily moved 

in the assembled state if the 
plant should be rearranged. 
Their dimensions may be 
altered, if necessary, by 
adding or removing inter- 
changeable panels. 
They are designed for ex- 
ceptionally long life with 
no decrease in attenuation 
due to aging. 


The Indianapolis installation 
shows just one of the ways in 
which Ace enclosures are being 
used today in industrial, mili- 
tary, and medical applications. 
An Ace Sales Engineer would be 
glad to show you how you can 
solve your interference problems 
with comparable success. Write 
for further information—a free 
catalog on standard enclosures is 
yours for the asking. 


First and Finest in Shielded Enclosures 


ACE ENGINEERING & MACHINE CO., INC. 3644 N. Lawrence St. ¢ Phila. 40, Pa. 


Want more information? Use post card on last page. 
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Arrows 


weaken 


pi inted ¢1 


point out porosity that 
the joint in this 
reuit 


typical 
soldered lead 


(2) In this “Dutch Boy” joint 


Photomicrographs of 
printed circuit soldered leads, 


polished, etched, and magnified by 32. 


“Dutch Boy” gets inside story 
on printed circuit soldering 


... develops solders and fluxes that give 
stronger joints, coat more uniformly, 
show higher conductivity 


“Dutch Boy” re 


printe a 


Now look at 
raph on the right 


trong 


earcne! keep a 


the photomicro 


close eye on circuit This joint is 
soldering 

For example, they cro 
soldered leads, poli Nn, 4 
ine the polished section 


the microscope 


Non porous. 


How was joint on the right 
made stronger? 

trick. A “Dutch Boy” 
Solder Specialist simply worked 
out slight improvements in flux 
older formulae and operat 
ing conditions 

Maybe this would help improve 
your printed circuits. 


No great 
Most such joints prove too weak 
The photor icrograph above lett 
shows wh Notice this typical 
joint is honeycombed with poro 
ity. Arrows point to holes. 


and 


ELECTRONICS 


February 


porosity has been done away 


with. Joint | tronger 


’ 


“Dutch 
maximum 
don’t form 


Boy” solders develop 
surface tension. They 

“tear drops” when 
coated boards are lifted from the 
bath...they improve coating uni 
formity. The residual flux is both 
non-corrosive and non-condue 
tive, and can be left on the sol- 
dered board, 

So, if you feel there is 
for improvement in 
circuit soldering, look first to 
“Dutch Boy’. Write, giving de- 
tails if possible, to National Lead 
Company, 111 Broadway, New 
York 6, N. Y 


SOLDER AND FLUXES 


room 
your printed 


67 





OW TO TRST COnRae 


eat ke eh 


Figure (1) shows the peak voltage amplitude of the 
output pulse being measured with the calibrating 
voltage. For amplitudes less than one volt, 
measurements can be made in millivolts 


f 
b 
b 
q 
0 
h 
0 
GH 
a 
0 
Q 
» 


Figure (2) shows the calibrating voltage being used to 
measure pulse width at 10% of the amplitude 


Burroughs Corporation -: ELECTRONIC INSTRUMENTS DIVISION 
DEPARTMENT C © 1209 VINE STREET © PHILADELPHIA 7, PENNSYLVANIA 
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--. with the BCT-SOl 


A Complete and Flexible Core Testing System 


uty ut pulse. The ur 
f which can be 
re testing 
Core Mountin 
yr 


g Jig TI 


| f if 


netit 


Current Drivers Tw 
the r ther 


t 


font curr 


« 


Calibrator Th. 


| 
noke 
if mak f 


Power Supply The 


d-c voltage 


Want more information? Use post card on last page 
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, (fF 
over 100 designs of Qggrant inpustriar supes 


Ask For 

This Important 
Working Data 
The Grant Industrial 
Slide Catalogue is a 
working manval on 


built-in accessibility. 


Ask us to mail your 
free copy 


to meet ewery operating situation! 


accessibility 
space saving 
speedy maintenance 


Grant Industrial Slides afford substantial, practical mountings for nearly 
all types of assemblies—electronic, hydraulic, pneumatic, mechanical. 
They allow quick access...the pivoting types permit testing or work on 
underside as well as top of chassis...also provide for quick release of 
chassis for bench servicing. Slide mounting usually eliminates need for 
rear access doors and rear aisles—a very important saving of space. 
Grant slides are soundly engineered, durable and dependable. 

Load capacities range up to 500 lbs. and more 


Grant engineers and representatives in all important industrial areas 
offer specialized experience—will aid in working out custom variations to 
adapt standard slides to especially exacting requirements. 


\ 
ae nt INDUSTRIAL SLIDES 


/ Grant Pulley and Hardware Corporation 
31-73 Whitestone Parkway, Flushing 54, N.Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 
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NEW GRID- 

CONTROLLED 
KLYSTRON NOW 
IN QUANTITY 


PRODUCTION 


Cc 
Neetenee A\ L ae 3S O FOR AIR NAVIGATION SYSTEMS 


In introducing the SAL-89, Sperry is offering the first production 


CHARACTERISTICS 
tube featuring grid-controlled pulse operation for ease of modulation. 
This tube, with its unique technological advances, was designed 


specifically for air navigation and traffic control service. 


With grid control, Sperry has greatly eased the problem of modulating 
} d i J ‘ PERATION 

high-power klystrons. For example, only 575-volt pulses are now 

required to modulate the tube where previously 10,000-volt pulses were 


necessary. Specially shaped pulses are also easily applied to the tube. 


SAL-89 incorporates space-charge focusing, another Sperry 


development, which eliminates large, heavy magnetic 


structures and simplifies cooling. Integral resonant 


cavities make external microwave circuits with their ELECTRONIC TUBE DIVISION 


associated sliding contacts unnecessary. GYROSCOPE COMPANY 


Electronic Tube Division N OF SPERI PORATION 


For further information on this new tube, write our 


ELECTRONICS February 1, 1957 Want more information? Use post card on last page 
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The revolutionary new 
waveguide equipment 
shown here represents 

a practical, efficient 
adaptation of an ultra- 
modern concept of wave- 
guide instrumentation. 
Emphasis throughout is 
on functional simplicity, 
rugged dependability, 
highest accuracy, and low 
cost. The instruments 

are offered as individual 
basic test components, 
yet all are integrated 
electronically and 
mechanically with the 

-hp- waveguide line. 


There has been no com- 
promise with traditional 
-hp- quality in extending 
-hp- waveguide instrument 
coverage to the 40 KMC 
region. Yet there is present 
the same ingenious design 
simplicity which make 
possible mass-production 
economy—low cost to you. 


Today, more than ever, 
-hp- offers you the 

best value in waveguide 
instrumentation ever 
available. 


HEWLETT-PACKARD COMPANY 


3809A Page Mill Road + Palo Alto, Calif., U.S.A. 


Cable “HEWPACK" + DAvenport 5-4451 
Field engineers in all principal areas 


See your 


rs Py 
S 


each covers full waveguide band 


accurate, stable, versatile 
-hp- quality at low cost 
easy set-up, simple operation 


-hp- 375A Variable Flap 
Attenvators, For introduc- 
ing variable power levels, 
or isolating power sources 
and loads. Consists of a 
single slotted section with 
movable matched resistive 
strip. SWR less than 1.15. 
-hp- K375A, $60.00. -hp- 
R375A, $70.00. 


hp- 752 Directional Cou- | 
plers. Available with cou : 
of 3, 10 and 
0.7. db 


SWR better than 


ng factors 


rectivity 40 db or 
r entire range 


fet 


os 


pete z ger : 
hp- 910A Waveguide 
Terminations. Matched 
load for use where wave- 
guide must be terminated 
in its characteristic im 
pedance. Residual reflec 
tion approx. 1.0%. Aver 
age power 0.5 watts. -hp- 
K9IOA, $30.00. -hp 
RPIOA, $35.00. 


representative for quality 


1 ee | 


a 


Be 
R. 
Ly 
ca 


¢ 


: 


a? 





complete 
coverage 


2 os 
Pe in lil 


« -hp- 814A UNIVERSAL 
PROBE CARRIAGE 


Covering frequencies 12.4 to 40.0 KMC, the 
new, convenient -hp- 814A mounts -hp- 815A 
Waveguide Slotted Sections in P, K and R 
bands. Waveguides may be interchanged in 
stantly with positive-accuracy alignment. For 
use with the new -hp- 446A Broadband Probe 
($145.00), the 814A Carriage provides direct 
readings to 0.1 mm and interpolation to 0.01 
mm (approximately 0.001 wavelength). Dial 
adjusts quickly for differential readings; accu 
racy is assured by a precision-threaded drive 
free of backlash. SWR to 1.02 is easily read, 
and slope error can be eliminated. $225.00. 


: 


| 


q -hp- 870A Slide Screw 
Tuners. For flattening 
waveguide systems. Probe 
sets up SWR which can- 
cels existing SWR. No 
back lash in adjustments. 
Accuracy SWR 1.02. -hp 
K870A, $140.00. -hp 
R870A, $140.00. 


4 -hp- 914A Moving 
Loads. Low reflectance 
load (1.0% 
tion variable at least %%, 


Load posi 


wavelength, permitting 
reversing phase of residu 

K9I4A, 
ROIL4A, 


al reflection. -hp 
$65.00. -hp 
$75.00 


og 


yd 


K-band 


Sie U1 
Re) |) ae Coy | 


4 -hp- 880A E-H Tuners. 


OM 
Me a 
OCLC Me 
ee el. at ne 
with movable choke shorts 
OU ea 
hp- K880A, $155.00. -hp 
R880A, $170.00. 


a 5 
Shorts. Choke type ad- — 


justable shorts for intro- 
ducing reactance in com- 
bination with detecting 
sections, series, shunt or 
hybrid tees. -hp- K920A, 
$75.00. -hp- R920A, 
$85.00. 


e 


R-band 


LRA Ge 
360” to .220” 


hp- 815A 


Extreme 


IE os 


irda 


vring jetermine 
ao Pe ls 
peda ed from 
eee 
or rhodium plated to pre 
vent corrosion aT 


PBIS5SA, KBIS5A, or RBISA 


shp- 487A Thermistor 
Mounts. Broadband 
mounts for fast, accurate 
power measurements. 
Negative-temperature co 
efficient thermistors pro 
vide burnout protection 
SWR approx. 2.0. -hp 
K487A, $85.00. 


Remember 


hp- also offers 
complete 
waveguide 
instrumentation 
3 through 18 
KMC for S, G, 
J,H, X and 
P bands! 


waveguide instrumentation 3 through 40 KMC! 





Ucinite Magnetron Connectors 


Ucinite manufactures a variety of special tors for added protection. Connecting 


connectors for the heater and heater- 
Many 


of these have been adapted for special ap- 


leads of any length can be furnished to 
cathode terminals of magnetrons. customer’s specifications. 


With an experienced staff of design en- 


plic ations as to size and function to meet 
the sealing and mounting requirements of 
high temperature and high altitude opera- 
tion and other special conditions. 


gineers, plus complete facilities for volume 
production, Ucinite is capable of supplying 
practically any need for metal or metal- 
and-plastics assemblies. Call your nearest 


Connectors are coaxial in construction Ucinite or United-Carr representative for 


and can be supplied with built-in capaci- full information or write directly to us. 


ELECTRICAL ASSEmaLIES 


The 
UCINITE CO. 


Newtonville 60, Mass. 
Division of United‘Carr Fastener Corp. 


Specialists in 
ELECTRICAL ASSEMBLIES, 


RADIO AND AUTOMOTIVE 
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ULTIMATE IN 


When you “team up” with C-A-C, you 
have at your disposal an outstanding 
engineering staff... backed by facilities 
of the world’s largest exclusive pro 
ducer of toroidal components. 





COMMUNICATION 
ACCESSORIES COMPANY 


Hickman Millis, Missouri * Phone Kansas City, South 1-611] 


A Subsidiary of the 
Collins Radio Company 





NEW DESIGN DATA 
on Armco Thin Electrical Steels 


NOW AVAILABLE 


Booklet gives designers of high frequency equipment, 400 to 200,000 


cycles, basic data on Armco’s | to 7 mil iron-silicon materials, plus 39 


pages of design curves on pertinent magnetic properties. 


Design information in the new catalog “Armco Thin 
Electrical Steels’’ enables you to make more effective 
use of the multiple advantages of Armco ‘TRAN-Cor 
T (7 and 5 mils), Oriented T (4, 2 and 1 mil) and 
Oriented 'T-S (4 mil). 


New Data Included 


Added to the extensive information in the original 
edition are 18 new sets of curves which expand the 
data on 4 mil material, offer a widened range of DC 


properties, and include data on operation at elevated 


temperatures. A detailed discussion of testing meth- 


ods is also included. 


Selection of the grade and gage for most efficient 
balance of performance and cost is simplified with 
this helpful, easy-to-use new Armco booklet. The 
facts you need for designing maximum-performance 
aircraft, television, radio and higher frequency equip- 
ment are at your finger tips. 


Write us today for your copy of the 1956 edition of 
“Armco Thin Electrical Steels.” 


ARMCO STEEL CORPORATION 


2616 Curtis Street, Middletown, Ohio 


SHEFFIELD TELL DIVISION © ARM DRAINAGE & METAL PRODUCTS 


Want more information? Use post card on last page. 


THE ARMCO INTERNATIONAL CORPORATION 
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regulated 


LEACH D-C power 


MAGNIVOLT | supplies 


Here’s a closely regulated D-C Power 
Supply accurate enough for the most 
exacting laboratory use, yet sufficiently 
rugged to use out in the plant for 
production testing and quality-control 
work. Back of this unusual combination 
is the Leach MAGNIVOLT’s construc 

tion... it uses only static components 
contains no vacuum tubes or other 
fragile parts. Heart of the unit is a 
design based on magnetic amplifiers 
and selenium rectifiers, assurance of 
stability today and long, maintenance 


free dependability for years to come 


strain-gage excitation PERFORMANCE SPECIFICATIONS 
Use the MAGNIVOLT, 
either portable or 


d-c amplifier filament supply AC Input 120 volts, 60-cycle, single phase 


D-C Output 3-32 volts (continuously adjustable) 
computer filament supply ‘ 
easily rack mounted, at 0 to full-rated amperage 


asa dependable incoming parts inspection Ratings Available : 5 to 30 amperes (max.) 
D-C voltage source production-line testing Voltage Regulation... + 2% from 24 to 32 volts for load 
in such demanding 
applications as 
these... 


change of no-load to full-load and for suppy-voltage 


calibration reference change from 105 to 125 volts 


standard light-source power Ripple less than 1% r.m.s 


radio and radar research Recovery Time. . .less than 0.2 seconds to reach 1% of 
regulated voltage 
(no-load to full-load or full-load to no-load) 


LEACH CORPORATION | INET-PALMER DIVISION 


4441 SOUTH SANTA FE AVENUE + LOS ANGELES 58, CALIFORNIA 
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FROM A“CAT’S WHISKER” 
TO A COLISEUM! 


Crystal sets to satellites... only decades away from the first primitive experiments 
looms today’s giant 12 billion dollar radio-electronics industry. Now, all 4 floors of New 
York City’s Coliseum are needed to display one year’s growth! 

The purpose of T'he Radio Engineering Show is to bring new and stimulating ideas 
in radio-electronics to engineers. To achieve this,more than 200 papers will be presented 
by 22 professional groups at the Convention’s 55 technical sessions. Over 800 new ideas in 
radio-electronics engineering will also be presented by 834 exhibitors representing more 
than 80% of the productive capacity of the industry. 

Yes, it’s big in size, big in scope. Whatever your special interests, attending this Con- 


vention can cut weeks off your ‘‘keeping informed” time. Plan now to be there. 


Save time; a whole year’s productive 
effort seen in days! See all that’s new in radio-electronics products, develop- 
ments, and engineering—meet the men responsible! Hear the best technical 
papers about your specialty! Meet old friends, make new ones, enjoy asso- 


ciation and social events! 


IRE Members $1.00 


Non-members $3.00 


The IRE National 

Convention 

Waldort-Astoria Hotel 

and The Radio Engineering Show 
Coliseum 






































New York City 


PRODUCTION The 
& 3 lecture halis a SRA | Institute of 


INSTRUMENTS PS . “i @ Radio 
& COMPONENTS “ —"% Engineers 


COMPONENT PARTS — / 
EQUIPMENT 1 East 79th Street, New York 21, N.Y. 
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Progressive research development policies, coupled 

with vast experience in related fields, enable BAKER to 

p Q ' F 1 1 \ apply its know-how in precious metals to meet the diverse 
problems accompanying the selection of precious metal 


contacts to suit individual requirements. The following 


IM FTAL BAKER precious metal materials serve to illustrate what 
BAKER’s research departments make available in SILVER, 
PLATINUM, PALLADIUM and GOLD, in pure or alloy form, 


F t NN iy F ih for supply as wire, rod, sheet, and as fabricated forms, 
such as rivets, discs, solderbacks, welding types, overlay, 


edgelay, inlay and irregular shapes. 


SILVER AND SILVER ALLOYS 
p 4 1 \ 1 E al N F One of the most widely used materials for electrical 
contacts, SILVER provides high resistance to atmospheric 
corrosion. Silver Alloys—which contain base metals to 
1 if ' 4 Ve A F achieve specific properties — provide other modified char- 
acteristics, such as increased resistance to arc erosion, 
sticking and metal transfer. 


I ‘7 F A NN f) PLATINUM AND PLATINUM ALLOYS 


Offering a higher resistance to tarnish and corrosion 
than any other contact material, the contact resistance 


1 NV i Nh A F of platinum can be maintained at a low value throughout 
its operating life. Platinum alloys provide higher melting 


points and hardness, greater resistance to deformation, 


longer life and increased resistance to sticking and metal 
maa ae transfer, 


Write for complete catalog material and details. 


i 
WITRONEAL” GAS GENERATOR FINE WIRE of ductile and RHODIUM PLATING provides 
economically and safely pr non ductile material meets a hard, brilliant white 
ae . vides fully automatic furnace the expanding require on-tarnishable rlace 
7 SS o brazing and bright annealing ments of industry with extremely resistant to cor 


of stainless steel highest quality rosive conditions 


Q BAKER == 
METALS 


2? BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 2, NEW JERSEY 
NEWYORK + SANFRANCISCO + LOSANGELES + CHICAGO 


fr 
“Yd ENGEL PAL (MALE T hs ES 
BES E88 E a Sar cevratiwyss §S tEADER SHIP UW PRECItiOUS METALS 
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: Betden 8411 a 


if it’s worth Engineers’ time... 


Belden 8422 


.. It’s worth Engineered Cable 


tt ee ee 


jatever the installation, 
ever the requirements, 
) there is an accurately 
| ; rated Belden Microphone 
Gable built for the job... 


Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO <aamel = 


RY ELECTRONIC NEE 


ai Mes i ll. a - allt 


* 
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Sylvania adds its newest reliability factor equipment 
to premium subminiature tubes 






— “White noise” vibration test is worthy measure of 


the superior construction of the button-header sub ‘ be te te 
miniature @ % 
A full line of Sylvania “gold brand” subminiature ‘ i ‘ 
‘ ule ue “a ule up Ge 


tubes is now being “white noise” tested on a pro- 










For the first time by any manufacturer, subminiature 






tubes are being given the “white noise” vibration test 





in addition to the currently used static-vibration tests 






at 40 cps and 15 g. Types listed are now being tested 





for “white noise 











Type 5636 UHF pentode 



















Type 5639 Video pentode 
Type 5718 UHF medium Mu triode 
Type 5719 High Mu triode 
Type 5840 UHF sharp cutoff pentode 
rhis unretouched oscillogram demonstrates the wide spe l'ype S899. .UHF semi-remote cutoff pentode 
trum of frequencies inherent in the “white noise” vibration lype S902 Audio Beam Power Pentode 
test, which is applied to the tubs : ae 
Type 5977 Medium Mu Triode 
Type 6021 Medium Mu Double Triode 
duction basis. Thus a new measure of reliability has 
Type 6111 Medium Mu Double Triode 
been added to the tubes already acknowledged as the . 
Type 6112 High Mu Double Triode 
world’s most reliable 
fype 6205 UHI sharp cutoff pentode 
he “white noise” test presents a full range of fre Pype 6206..UHF semi-remote cutoff pentode 
quencies over a broad spectrum at peak g-levels of | Type 6788 RF Pentode 





and provides a closer approximation of vibrational 





environment encountered in guided missile and other 





New Subminiature RF Pentode 
is Tailor-made 
for Guided Missiles 





vehicular applications 






The ability of Sylvania subminiatures to submit to 





this more exacting test is dramatic proof of the supe 





rior construction of the button-header design. Stronger 





The new Sylvania Type 6788 features 





leads, vertical support in three rather than a singh 





high gain in the audio region and has 





vertical plane, wider spacing these and other fea 
tures of the button-header have added considerabl 


impetus to the accept d use of Sylvania “Gold Brand 





é xceptionally low vibrational noise, 






making it ideally suited for guided 








missile application 
subminiatures in guided missiles PI 





It is the first subminiature tube released from 






development program and 





Here's a simple comparison of Sylvania guided-missile 
a t f Sylvania is the only tube specifically designed for use as an 






When the umplifie r where conditions of severe mechani 


harply I ! il vibr 
















tion are encountered 





fely Ihr a7 
button header 


a a 


—contributing to equipment performance, 


LtATOR AMPLIFIER 


O O#GHEE O8FLECTION 


New Dual Triode developed for 
Vertical Deflection in 110° Systems 


TL 


Anticipating the need for 
rtical deflection tube to Design and performance capabilities of | 
flectho ve tk 
I need 
ircull 


ly pe 


imilar 


ontrol 
ration 
f o. rf 4. o 1 | 44+ phenber onde 

=n : Sho 966! abo! abo 386 400 
QDI vill deliver ,y Eb volts 


Plate family t t f } J > 


Beam Power Pentodes 


implifier sectio for 110° vertical deflection 
Th I t 


externa j 
Sylvania provid t » Dasic important 


{ { 
6C M6 and t pe 6C'7Z Both ar uited 
detlection tn H¢ M6 tor up to | picture 


the 6CZ5 for larger 


Characteristics — pentode connections 


M6 p oO conn 
a Max 
Average characteristics of the 10DE7 late Volt hia 


* ° o . . . 
in a typical 110° deflection circuit ite Di Max 
Ol Max 
Amplifier Section af ete Aides 
Chathon 
Peak ¢ 
Peak-t 
Gand Bia 
Cathode B 
Plate Volta 
bilament Voltage 
High Volta i . pV Ma he typ O6DOQ6A and 6DN6 will meet horizontal 
1B Volta at ae tion needs in 110 i it ind the proved type 
Oscillator Section 6AU4GTA or 6AX4GTA will provide adequat 
Voltage damper rvi 
ode Current—Peak ompleting the tube needs in 110° deflection 
Girid Volta 1B3G7T and 1X2B for 
Grid Volta 


Plat s]° Max 
Piru, te Max 
Plate Di Max 
Max 
Max 
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New 110-Degree Picture Tube offers more 
picture per cubic inch of TV set 


— other new tubes offered include 90° short- 
neck, non-ion trap types and a dramatic new 
development scheduled for early production. 


New, shorter, lightweight, 110° deflection pic- 
ture tubes will save as much as 20% in picture 
tube weight and will make it possible to design 
more compact, lighter T'V consoles, as well as 
more portable IV set 


Light weight and structural strength of the 
picture tube have been achieved in a new face- Folate iieeticadienticatiaeianate 
plate design. New trim set styling made pos- os ; 
sible by shorter lengths should provide new (ks a 
sumulus for the sale of black-and-white TV 
sel 


a leading picture tube manufacture! 
Sylvania is working closely with TV set maker 
to supply the industry's requirements for both 
110° deflection types and 90° short-neck non 

» types. New developments will be mad 
early this year 


Compare 


Sylvania offers new types in a complete line of 
12-volt tubes for hybrid auto radio 
( . 
, ' 
if 
a wie 
Type 12CY6 Type 12CXK6 Type 1238 


New T5'/, If Pentode New 15'/, RF-1F Pentode New T6'/, Transistor Driver 


Heater Voltage 12.6 volts Heater Voltage 12.6 volts Heater Voltage 12.6 volts 
Heater Current 200 ma Heater Current 150 ma Heater Current 150 ma 
hybrid auto radio feature an RI Transconductance 3250 umhos I ransconductance 3100 uhmos Iransconductance — $400 uhmos 
Plate Resistance 140K ohms Plate Resistance 40K ohms Plate Resistance 4000 ohms 
Pilate Current 1.6 ma Pilate Current 1.0 ma Power Output 20 mw 


Sylvania’s line of 12-volt tubes for 


ventode with high transconductance 
I 


an I} pe nt vce W ith high ain and a Grid to Plate Capacitance Grid to Plate Capacitance lotal Harmonic Distortion 


18 uuf max 05 uuf max 
transistor driver designed to match the 


input characteristics of single-ended 
or push-pull transistor output stage 


These developments reflect the spe- 
cific design requirements which have 
been brought about by the hybrid 
radio design particularly the need for 


high performance with fluctuations in 


tessa 


voltage-supply conditions 


All auto-radio types are produced 
under Sylvania’s well-known “notse- 
free” tube program which exerts tighter (First Class Permit No. 46687, New York 19, N.Y) 
limits and more rigid controls on all 


SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway 
New York 19, N.Y. 


factors influencing microphonism 


~----~—-~-------—----------5 


; 
' 
’ 





—contributing to product performance, 


everywhere in electronics 


Stet 
computers 


The Type 6888 is a dual control computer 
pentode designed for long life and low 
failure rate. It is especially designed for 
pulse amplifier use, core driver and coin- 
cidence circuits 


It is built to the highest standards of reliability estab 
lished for commercially available tubes and is dynami- 
cally tested for pulse characteristics under pulse test con 


dition 


Ihe type 6888 ts just one of a full line of Sylvania 
tubes especially designed for computer applications 


Write for this complete brochure of Sylvania's 
line of computer products 


What every computer designer 
should know about Sylvania 
components is completely out 
lined in this 64-page book. B« 
tween these two covers is the 
complete story of Sylvania’s 
stake in the computer field: its 
philosophy of reliability, its 
testing procedures, and its abil 
ity to develop the tube para 
meters required for computer 
applications 


LIGHTING © RADIO 


TELEVISTtON 


—1n test 
equipment 


Type 6D4 is specified for noise output 


Ihe type 6D4 has been redesigned to meet 
the requirements of test-equipment manu- 
facturers and is specified to produce, in its 
Output, a wide range of random noise 
frequencies 

It’s the first commercial tube ever to be 
so specified and typifies the co-operation 
between Sylvania and equipment manu- 
facturers to produce tubes for special ap- 
plications 


Series on Electron 
Tube Life and 
Reliability is 

published by Sylvania 


As a service to the industry and in an attempt to explore 
the factors of design and application of reliable tubes, 
Sylvania is currently publishing a high-level technical 
discussion on tube reliability in chap- — 


ter form 


Chis series is available to electronic 
engineering staffs through their chief 
engineer who may request it directly 
on company letterhead 


SYLVANIA ELECTRIC Propucts IN¢ 
1740 Broadway, New York 19, N.Y 
In Canada; Sylvania Electric (Canada) Ltd: 
Shell Tower Blde., Montreal 


ELECTRONICS © ATOMIC ENERGY 
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Please send additional information on the items 


checked below. 


“white noise’ test | | premium subminiature tubes 


type 6788 


110° deflection tubes 


J 


type 6888 | computer book 


Name 
Address 


( ompany 


| | miniature deflection package 


| hybrid auto-radio tubes 


‘Use this handy 
business reply card 
to request 
additional information 
on these new Sylvania 


6D4 tube developments 





When you need 
Reliable Control 


of Movement 


Mercury-to-Mercury contact of Adlake Relays gives 
ideal snap-action with no pitting, sticking or burning. 
Hermetically sealed at the factory so dust, dirt, mois- 
ture cannot affect them. 

YOu need Time delay characteristics are fixed and non- 


adjustable. 


Adlake Relays are quiet, chatterless and require no 


maintenance whatever. 
- _ If you have a control problem our engineer will be happy to 
help you solve it. There’s no obligation. Write The Adams 
& Westlake Company, 1171 N. Michigan, Elkhart, Indiana 


relays ble! The Ada ms & Westlake Company 


new york ELKHART, INDIANA CHICAGO 


original and largest manufacturer { plunger-type relays 
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Oil Circuit Breaker Leads 
are Insulated 
and Protected 


This Federal Pacific Electric Type AJ-54 
heavy duty oil circuit breaker, 69 kv, 2000 
omp, has a 5000 mva interrupting rating 
Interrupting time is 5 cycles with 20 cycle 
reclosing. Natvar seamless bias cut vor 
nished cambric is used to insulate the 
current transformers located around each 
bushing, and the leads from the trans- 
formers to the operating contro! mecha- 

sm. Natvor 400 extruded viny! tubing is 
a'so used to protect the conductor between 
the expulsion chamber and the resistors. 


a 


ee 
‘thy 


Ae 


¥E 


ah Pacific Switchgear Division of the Federal Pacific 
Electric Co., San Francisco, now celebrating its 50th anniversary, 
manufactures oil circuit breakers to provide protection for large high 
voltage systems so they may keep pace with rapid load growth, and yet 
retain the advantages ol simplified bus schemes and minimum use of 


current limiting devices. 


Both design and materials play an important part in reliability of per- 


form: nce Natvar flexible insuls ting materii Is are used | ecause of their 
Natvar Products - iting ls a 


excellent phy sical and electrical properties—partic ularly their resistance 


Varnished cambric—cloth and tape ; ; : 5 ; 
to oilmand their exc eptional uniformity. 


Sea 


Varnished canvas and duck 
Varnished silk and special rayon 


eS 


y r P . ‘ ‘ . 
, Where performance e of electrical apparatus and equipment is important, 
Varnished—Silicone coated Fiberglas 


Varnished papers—rope and kraft it pays to spec ify Natvar flexible insulations. They are always of uni- 


o 


Slot cell combinations, Aboglas © formly high quality, whether supplied from your wholesaler's stock or 


LER 


Isoglas™ sheet, tape, tubing and 
sleeving 


= 


» ncaa 


direct from our own. 


Vinyl! coated—varnished—lacquered 


tubing and sleeving % ! fis oS ty 
© Extruded vinyl tubing and tape ‘ co R p Oo RAT i ON ie ee 
© Styroflex® flexible polystyrene tape ie 
Extruded identification markers iE 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


4 TELEPHONE CABLE ADDRESS 
Ask for Catalog No. 23 ¥ 
9 FULTON 8-8800 NATVAR: RAHWAY, N. J. 


201 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 
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Answer: Generally, this is true. However, 
structural considerations may prevent the 
placement of permanent magnets at pre- 
ferred positions 


Question: Are there available quantita- 
tive data which indicate the degree to 
which magnet position influences the effi- 
ciency of a circuit? 


Answer: A brief experiment was con- 
ducted on the nature and magnitude of 
the changes that occur when magnets are 
placed in various positions in a simple 
magnetic circuit. The results are discussed 
in Applied Magnetics, Vol. 3, No. 5. 


‘A vos ' , ae : World’s largest permanent magnet 


separates electron particles 
Flux pattern of experimental magnetic circuits 
The largest and most powerful permanent 


magnet ever designed is an important part 
of a new Mass Spectrometer to be used 


for high molecular weight hydrocarbon 


How location of magnets 
affects magnetic circuits 


Adapted from an article by Charles A. Maynard, 
vice president, Research and Engineering, 
The Indiana Steel Products Company 


The LOCATION of permanent magnets in Answer: Yes, it is important to place the 
a magnetic circuit is a definite factor in de magnets as close to the air gap as possible 
sign. To determine the extent to which this i 
true, involved calculations are necessary 


Question: What is the benefit of their Indiana's C. A. Maynard inepects air gap of 
A comparatively simple experiment, hou | f 9 giant Alnico V magnet assembly 
ocation 
ever, which shows the nature of the chan 


al att hanes ; aare 
that take place when permanent magn ar analysis a he Whiting, Indiana, research 


. T » les ace } > G, ¢ ( *4 ant ) ' t : » 
placed in different positions in Answer: The leakage flux is reduced, and and development laboratories of a large 


circuil, was devised by Vr Mi nard the useful flux in the air gap is increased Midwestern oil company Function of the 
. { : 


pectrometer is to establish a strong mag- 


fnj! 
lie oliowingd 


material on which 


f : etic he that separat : tr articles. 
and answers are based was taken fron Question: How is this an important fac netic field that separates electron particl 


port, ‘‘An Experiment in Magnet Location,’ tor in design? 


published in Vol. 3, No. 5, of Applied Mag the assembly has a maximum field strength 


The Alnico V permanent magnet used in 


‘ ral 6.006 ‘ 
netics. A copy of this issue is « of 6,000 gau equal to 10 tons of 


sit es the ¢ unt av 
request to The Indiana Steel Product Answer: |t minimizes the amount of mag magnetic holding force and weighs 


af ateris » > >| ve ‘ ." 
Dank 0, Vileonniin, Fe net material required to produce a given 1,300 pounds. The complete assembly, 


x in the ¢ vi ns 
flux in the air gap which weighs approximately 4,700 pounds, 


was designed and fabricated by The 
Question: What effect does the loc: Question: Does this mean lower magnet Indiana Steel Products Company, 
of permanent magnets have on a mi ; costs? Valparaiso, Indiana. 


tic circuit? 


THE INDIANA STEEL PRODUCTS COMPANY INDIANA 


VALPARAISO, INDIANA 


fl density in the various portions of the 

a aaa 
THE WORLD’S LARGEST MANUFACTURER 
OF PERMANENT MAGNETS MAGNETS 


Answer: It has a marked influence on the 


estion: Is there a preferred 
I 
for magnet 
in Canada The Indiana Steel Products Company of Canada, Limited, Kitchener, Ontario 
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WHAT DESIGN ENGINEERS 


GENERAL 
NEW METALLURGICAL 


Headquarters of the Metallurgical Products Department of General Electric Company, 11137 E 
8 Mile. Ave., Detroit 32, Michigan. Carbides, vacuum-melted alloys, and hevimet are made here 
G-E permanent magnets and specialty resistors are manufactured in the Edmore, Mich., plant. 
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CAN LOOK FORWARD TO FROM 


ELECTRIC'S 


PRODUCTS DEPARTMENT 


The new G-E Metallurgical Products Department 


is the successor to the 


Here’s what this change 


Since 1928, the General Electric 
trademark “‘Carboloy has been 
identified with a brand of cemented 
gra? syeees “| carbide. First used solely as a cutting 
omen une iq tool material because of thei: 
trength and toughness, carbide: 
have more recently become one of 
the designer’s most effective wear 


proofing material 


Carboloy, cemented carbides are 
manufactured by the new Metallur 
gical Products Department uccesso! 
to the Carboloy Department, which 
G-E organized to produc e this metal 
for industry. But today carbides are 
just one of a broad range of product 
and materials this Department manu 


a facture many of which do not carry 
’ 


the famou Carboloy trademark 


These include G-E Alnico perma 
nent magnets, thermistor and 
Thyrite, varistors which have helped 
olve many basic design problem 
in the electrical and electronics in 
dustries. And G-E vacuum-melted 
alloys, and hevimet, which are now 
making important contributions to 
advanced aircraft, automotive and 


atomic energy program 


Carboloy Department. 


will mean to you. 


Thus, the new departmental name 
symbolize = the broadened scope ot 
this Department's activities a 
scope which will have far-reaching 
effects for design engineers in every 
phase of industry 


For General Electric through its 
Metallurgical Products Department 
and the G-E Research Laboratory 

is carrying on fundamental in 
vestigation which are extending the 
frontie! of metallurgy 


For example, the process which 
created G-E man-made diamonds 
may yield new structural and design 
materials which do not even exist in 
nature. And General Electric’s work 
in powder metallurgy, metallic 
oxides, and semiconductor which 
produced many of the products men 
tioned above—has a fascinating 
future all its own 


New products, and new methods 
of utilizing these products, are on 
their way. And when they are de 
veloped they, too, will come to you 
from the new G-E Metallurgical 
Product Department 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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SOLA CONSTANT VOLTAGE DC POWER SUPPLY 
is shown here with ite three major components 
indicated. This assembly is a typical 

standard design rated at 125 volts, 2 amperes, 
and is mounted on a atandard, 19’ 

relay rack chassis only 5144" high 


GERMANIUM RECTIFIER HIGH-CAPACITANCE FILTER sec- CONSTANT VOLTAGE TRANSFORMER corrects 
has unusually-low volt tion constitutes “energy reser line voltage variations, provides nearly square- 
age drop per junction, voir” for meeting short transient wave input to rectifier, limite maximum cur- 
and high efficiency in loads; eliminates need for bulky, rent delwered through rectifier to filter capac- 
proportion to size and expensive chokes; reduces ripple itors and load, permitting economical use of 
coat, voltage to less than 1%, the efficient germanium rectifier. 


2amps of 125v regulated dc power 
in only 5'/4" of relay-rack height 


Exceptional performance under intermittent, variable, are available in six stock models, in ratings ranging 
pulse, or high-amperage loads is a prime advantage of from 24 volts at six amperes to 250 volts at one ampere 
the new static-magnetic, Sola Constant Voltage DC Also, design-and-assembly service for special ratings is 
Power Supply. Its design simplicity possible because offered to meet the specific requirements of equipment 
of the mutual support and protection provided by the manufacturers 
combination of its three basic components provides 
compact size, low weight, and moderate price in pro 
portion to power output and performance 


Your area representative, listed below, is part of a 
nationwide organization maintained to provide you 
with prompt service. He'll be happy to supply further 

Output of these power supplies is regulated within information on stock or special Sola Constant Voltage 
+1°, for line voltage variations of up to +10°,. They DC Power Supplie 


_f Write for Bulletin 7B-CV-235 
Consiand bor SOLA ELECTRIC CO. 
4633 W. 16th Street 


DC POWER SUPPLIES | er ee 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35: 103 E. 125th St., TRofalgar 6-6464 
PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 @® BOSTON; 272 Centre Street, Newton 58, Mass., Bigelow 4.3354 @ CLEVELAND 15 
1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23: 3138 EF. Olympic Bivd., ANgelus 
9.9431 @ SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Laird Drive, Mayfuis 4554 © Representotives in Other Principal Cities 
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Can you use the talent that built 
1,500 Y-4 bombsights on schedule? 


These General Mills technicians are representative of the production talent that built more than 
1,500 Y-4 bombsights, 1,500 coordinate converters, 1,400 azimuth and sighting angle indicators 
and 1,400 amplifier and power supply units—and, delivered them to the Air Force on time. Here 


the men inspect a bombsight before it progresses to the next stage of production. 


Because we have the highly skilled Such performance has come to be ex 
I 

men—and the men have the specialized pected of us and has benefited many 
tools and machines— we produce preci other customers. We'd like to help No slow-downs for the B-47 —- Bomb- 

I I | 
sights ready in advance! [uring pro 
duction of the K-47 Stratojet, not 
assemblies to meet the most exacting ail a one was kept from the ready-line 
| for lack of a bombsight. The same 
While building the Y-4 bombsight WY Booklet Tells More, explains m« developmental, engineering and pro 
’ . , al chanical and electro-mechanical duction skills that gave the Air Force 
we improved original design, exceeded production facilities. Send to on-time delivery are available to 
USAF spec ification In addition, our Dept. EL-1 Mechanical Divi speed produc tion of your produc ts 


sion, General Mills, 1620 Central 


thorough testing facilities assured de ae r NEM lis. M 
" AVE iN Shey inneapolis, Viinn 
livery of only perfect instruments ——— 


sion piece parts or complete, complex with your production problems too 


requirements 


General 
* 
MECHANICAL DIVISION \| Mills 


CREATIVE RESEARCH ANDO DEVELOPMENT - f- PRECISION ENGINEERING AND PRODUCTION 





another example of exciting work at los alamos... 


PREPARATION OF Rala SOURCES 


Since 1944 the Los Alamos Scientific Laboratory has pioneered in the 
study of the effects of intense radiation on chemical, biological and 
radiographic systems. Among energy sources for such experimentation 
are extremely small, high-intensity gamma ray emitters containing 
radioactive lanthanum-140. Known as RaLa, these sources range up to 
10,000 curies (370 million million disintegrations per second, equivalent 
to several times the known amount of the world’s extracted radium). 


Obviously, preparation of RaLa sources is done entirely with remote- 
handling equipment largely controlled with pushbuttons and actuated 
through servo-mechanisms. Design and much of the fabrication of the 
handling apparatus are also Los Alamos accomplishments and the 
Laboratory facility is one of the most highly developed in the United States. 


Scientists and engineers interested in these or other projects at 
Los Alamos Scientific Laboratory are invited to write to: 


Director of Scientific Personnel 
Division 1703 


7 + \alamos 


¥ scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 


Operator at the control console of the 
RaLa processing laboratory. The appara- 
tus shown at the right is seen through 
the periscope. 


February 1, 1957 — ELECTRONICS 





The apparatus to the left is used for precise 
alignment of the filtering assembly used in hot 
cells for RaLa processing. When in actual use 
it is operated by remote control 


This drawing shows the remotely con- 
trolled equipment for chemical separa 
tion, filtering, drying, pelleting, and 
jacketing of RaLa sources. Up to 
100,000 curies can be handled 


ELECTRONICS — February 1, 1957 





ps Dodge modern 


: 
¢ 
: 
) 
; 
| 


Fort fr lating (Quality — frome Mine ls Malte 





enamel wire 
exacting coil designs ! 


New processes and controls 
assure uniform quality: 


Uniform over-all size —for uniform windings. 


Uniform softness with high tensile strength 
for tighter windings, reduced breakage. 


Uniform spooling, larger packages for lower- 
cost windings. 


Uniform property balance for good flexibility, 
solvent resistance and dielectric strength. 


Any time magnet wire is your problem, 


consult Phelps Dodge for the quickest, easiest answer! 


FORT WAYNE, INDIANA 
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lhese shielded coil forms offer the utmost in reliability due to their unique design and construction. Dimensions when mounted, includ 
ng terminals, ar diameter x ! high; LS-10, x 'H—”: LS-11, '%e” x 2 Fach form mounts by a single stud. The 
LS-12 is a square type for print rcuits and measure x ! x ly”. Single layer or ple-type windings to your specification 


Reliability — under any condition! 


CTC miniaturized shielded coil forms Roberts and Associates, Inc., 5068 West 
ire highly shock resistant. With me Washington Blvd., Los Angeles 16, and 
chanically enclosed, completely shielded 61 Renato Court, Redwood City, Cal 


coil windings, they bring all the rugged 


ness and dependable performance you 

ind ceramic printed circuit 
soldered after mounting. Phen 
tions i} triy RE coil oscillator ‘ oO high when mounted, in diameters of 


Ceramic forma: 4” diameter, in 


require for your “tight spot ipplica 


coils, et« e 
heighta of s und 'M%y% with 


CTC combine ou j ‘ ro with ow deret core ind collars of silicone fibre 
. ' t] l come with threaded slug 1 terminal 
y production to supply exactly colla { yunt through ty o four hole 


forms alone or wound 


dant 
the component you need, in any 
amount. CTC quality control include 
material certification, checking each 
tep of production ind cach finished 
product. And CTC quant production 
means CTC can fill your orders for any 
volume, from smallest to largest 


Hae ee ee reamed ee CAMBRIDGE THERMIONIC CORPORATION 


write to Sales Engineering 
¢; t ige ‘The oni Corporatior . 
ReEnon Sane ae ee makers of guaranteed electronic components 


Concord Ave Cambridge 38 \ 
On the West Coast contact E. V custom or standard 4 
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MAGNETIC AMPLIFIER 
SIMPLIFIES GYRO PICK-OFF 


lOoK ms 
ae ANd 
—_——_» 


7 
oe 


EACH FROM HERE OW 
/TS STRAIGHT- FORWARD 


USE A FERRAC 


LY T: I wore 


WHERE 


a a 
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EFFICIENT 


HEAT 


TRANSFER 


WARE ee. an internal thermal gradient 
of 1.2° C/watt or less! 


Industrys Highest Power Transistors 





Large area, thinness and intimacy of 
collector contact with large copper base 
provide the efficient thermal transfer. 


TYPICAL CHARACTERISTICS 


Result—an unusually cool collector junction 
in the Delco Radio alloy-type germanium 
PNP power transistor. The Delco Radio Maximum current 

2N173 and 2N174 transistors not only have Maximum collector voltage 
high power handling ability but also low dis 
tortion characteristics. ‘Thus, they are ideal 
for audio as well as your general power Power gain (Class A, 10 watts 


Properties (25 C) 


Saturation voltage (12 amp 


applicat 1OnS Alpha cutoff frequency 
Furthermore, these transistors are normalized Power dissipation 
to retain their performance characteristics : 

4 hermal gradient from junctior 
regardless of age. Write for engineering data aiates 
Delco Radio transistors are produced by the 

Distortion (Class A, 10 watts 
thousands every day se 


DELCO RADIO Prominin." 
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it costs you nothing to prove 


CLEARPRINT 


IS AMERICA’S FINEST 
TECHNICAL PAPER 


Ask for sample sheets to make the 

famous Clearprint test. With this 

convincing two-minute trial you 

will see for yourself why leading 

engineers, architects and designers 

from coast-to-coast insist upon THERE’S A CLEARPRINT PAPER FOR EVERY JOB 
Clearprint for their original draw- 

ings and permanent records. lracing Paper + “Papercloth 


Make this famous CLEARPRINT TEST 


1. INVITES PENCIL AND PEN — Try Clear 
print’s perfect working surface with IN SHEETS, PADS and ROLLS 
a 2H pencil, then with a ruling pen 
Lines are sharp and clean no 
feathery edges 


- NO GHOSTING Erase some of the ae ee ae 
lines. Redraw and erase several of LE A rd P ™ i NT 
them repeatedly. Crease the paper, “s 
too. Then hold it to the light, or make 
a reproduction. Seeing is believing! 
. NEVER CHANGES Sheets in use since 
1932 prove Clearprint’s remarkable TECHNICAL PAPER 
stability. Its strength, transparency 
and printing qualities remain un THERE 1S NO SUBSTITUTE — Demand Watermarked Clearpriat 
changed after extended exposure to 
age, atmosphere, heat and light 


Clearprint Charts 


Federal Aid Sheets + “Fade-Out” Grid Paper 


2 


Se ee ee 


CLEARPRINT PAPER CO. él 
1482 - 67th St., Emeryville, Calif. 


Make this test, too, on the paper 
you are now using. The difference 
will convince you! 

[] Please send me Clearprint Paper samples, 


| with prices, for the following uses 


Ask your de aler jor sample , Or Be nd coupon | 


Rice. aap: seem cu tub cums gane sian taitp sania sim aa 


Have your representative call at my office | 


Clearprint Paper is WATERMARKED for your protection. 
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Special 111-conductor Rome cable solves 
tough guided missile problem 


When project engineers at North confidence for the right solution to 
American Aviation, Inc., needed a your special cabling problems 
special telemetering cable for their Rome's competence in its field is, in 
advanced guided missile work at part, a function of the following 
various missile test centers, Rome factors: 

Cable Corporation was asked to 


Le it 1. Engineering experience. Rome 
make i 
7 engineers regularly handle com 
The cable was a tough one to 
=e Ey ate plicated specification problems. 
manufacture. The specifications 
s ; 7 They've had years of experience 
called for exacting dielectric re- : 
: dealing with electronic circuit prob 
quirements, low-loss character- 
ems. 
istics, adequate service life—and 


a total of L11l conductors—all 2. Complete production facilities. 
contained by one heavy-duty The completeness of Rome Cable's 
jacket. manufacturing facilities is unique 


Because Rome Cable engineers ; ae s 
3. Uncompromising quality con- 
are accustomed to solving tough 
trol. Latest devices, like the photo 
cable problems like this, they read 
electric gauge, are regularly used to 
ily produced the cable which met alee 
assure highest quality. This particu 
North American's rigid specifica 
lar gauge enabled Rome to maintain 
tions. Rome RoLene—a_ polyethy! 
an exacting control on the diameter 
ene compound—proved perfect for 
= limits of insulations and jacket for 
insulating the 37 triple ts inside the 
this special cable 
jacket, and it easily met the specifi 
Rome Cable’s engineers can prob 
cation requirements calling for con 
ably be of real help to you on your 
trolled capacitance and uniform : 
next cable problem, especially if it 
wall thickness. Rome Synthinol, a ; 
is a really tough one. For more in 
tough polyvinyl chloride com 
formation as to what we can do to 
pound, proved to be an excellent 
help you, simply contact your neat 
jacket material. 
est Rome Cable representative—or 


Rome Cable can also help you write to Department 850, Rome 
You can turn to Rome Cable with Cable Corporation, Rome, N. Y. 


Laminated Fibergias tope Rome Synthinol jacket Rome Rolene insulated triplets, 
over each triplet twisted with fillers 


Tinned copper shielding braid 
Heavy Rome Synthinol jocket 


ROME CABLE 


¢ Oo RR PP GB. R.A. TF O N 
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NOW IN MASS PRODUCTION AT SPRING CITY, PA. 


PHILCO 
ransistor 


gave) 





= 


er 


ea ee a Pe 
* 


ie 

{ s il iil 
J thy = 

ie Fe) 






Se ee 


a aii of the electronic industry comes true 


| nm CM a ee 
es 5; CO Mele semi conductors. Philco’s et eM PTE Ld 
ae | is plant at Spring City, Pa. is designed for and dedicated to the mass 

“| DE. Ma ee 


= Lift the Page and read this important news! 


An exclusive machine, designed by Philco engineer New Philco automatic “Carousel’’ assembles and 5 This exclusiv 


It's a Surface Barrier Transistor Lead Attacher which alloy junction type transistor It prey ire tems by localized ine Operat 
feed cuts, plates, precisely positions and automat plating solders stem tm tran ) older | t sistor I 
cally solders the whisker wire to the transistor emctter emitters and collectors, and follow with lectrolyt nd finally 

and collector clean-up etching, dip rinsing and ultra sonic rinsing ¢ automatically 


remove contaminant 


The new Spring City Transistor Plant 1 inmatched tor 


j 


idvanced testing methods. Below is a Philco d 


lesigned high 
peed Automatic Test Facility fe sting seven parameter 
of power transistor cle the tra 


! sealing 















WITH THIS GREAT NEW AUTOMATED PLANT 


PHILCO 


revolutionizes production methods and 


sets new quality standards in the transistor field 


| i | i f ‘ A complete 





sive Philco Automatic Transfer Machine pertort 


rations in the manufacture of surface urrier 


Following each step 1 i rinsing oOperatk 


{ 


y—hot nitroger rying. Critical operation 


ally monitored and recorded for quality 


100,000 square feet of area devoted exclusively 
to semi conductor production. This plant ts 


equipped with centralized supplies of de 







ionized water, vacuum, disassociated 


ammonia, hydrogen, nitrogen and 










high purity compressed air 





plus complete air condi 





yf and 
















noning with du 


humidity control 


NEW METHODS | 


power transistors in large batche ZO into va 


wn below at left) for baking, while simultaneou I 
nto vacuum oven (shown at right). After baking ra or} é ( Ma 
transistors roll on carers into dry box tor cold 1 re 


NEW MACHINES |: 


t { 


NEW AUTOMATION | hic 1 cw | ‘ i 


i r i eq l r r ite i 


NEW TEST CONTROLS A equipme esipne 
p ‘ eet ( ‘ ut ever taye of tabricats 
ba i} pertofr 4 [ ‘ i rate ‘ | 


FOR DETAILS ON 


See Back Page PHILCO TRANSISTORS 









FOR RELIABLE PERFORMANCE, 
STABILITY OF OPERATION AND LONG LIFE 


... base your designs on 


PHILCO /ransistors 


Proven performance of Philco Hermetically Sealed Transistors has made 
them the basis for design in commercial and military applications where 
reliability is the major consideration. Philco transistors range from the 
world’s smallest germanium transistors now in production to silicon 
transistors with excellent performance at temperatures from —60°C to 
+150 C. The following are some of the available Philco transistor types: 


Medium Power 


Low Level Power 


2N223, 2N224, T1040, 11041 


: Transistors ; 
Transistors Transistors 
eee ee 2N225, 2N226, Germanium PNP 
2N2076— sermant 2N227 Carman + gg 
um PNP Alloy im PNP Alloy Power Transistor 
ne est Junction Transistor with low thermal 
t ae 59g a es portann ranse q droy designed for 
ee ge | Output stages, me audio Output Stage 
ducuon, Useful in Hum power switch 


' | a power switching 
any low level audio ing, servo-ampliher ri ervo-amplifier out 
application such a ind other applica put Stagesand other 


tions where medi 


| 
i 
i" 
ive | an IM por j } um power must be \\ 
| 


tant consideratior handled at low 


hearing aids where 
applications where 
high power must 
be handled 


ee a ACTUAL SIZE frequencie 


High Speed 
High Switching Silicon 


Frequency Transistors Transistors 
Transistors 2N240 — Germani 11025, TH159— 
im Surtace Barrier PNP High Spee 
Surface Barrier Types High Speed switch ni en gial asin 
2N128 and 2N129 ‘a domalacear aie fog cumenanens anil 
surface Barrier response tumein the amplifier Of 
lransistors for crits ow miullimicrosec ingathighaml 
cal military | nal acme eas rau bereress 
ewes praeeens | basis for design | These transist 
to meet MIL-1 \ of both  mulitary feature I ra 
126794 (SigC) mil ind commercia tion volt 


‘ } t : 
itary requiremen omputer where 


peed and reliabi 


ACTUAL SIZE Peeetr tae tra: itv are essentia L ACTUAL SIZE 








All Philco transistors are hermetically sealed to insure long life. In addition to the above types Philc 
produces a wide range of transistors designed for special applications in accordance with Customer require 
ments. The Philco Micro Alloy Transistor 1s already in pilot production and tentative specifications and 
lesipn quantities are available. New and exciting transistor types, such as the Philco Micro-Alloy 
Diffused Base Transistor, are now in development. In keeping with our policy, specifications will be 


made available as soon as these units reach pilot production and are available in design quantities 


Make Philco your prime source for complete transistor application information . . . 
write to Lansdale Tube Company, Dept. I-2, Lansdale, Penna. 


Regional offices Merchandise Mart Plaza, Chicago 54, Ill 10589 Santa Monica Bled., Lo 


PHILCO CORPORATION 


LANSDALE TUBE COMPANY DIVISION 


LANSDALE, PENNSYLVANIA 





IMPORTANT ACHIEVEMENTS AT JPL 


Development of the Sergeant 


The Jet Propulsion Labora Announced as a Successor to the Corporal s it had for the Corporal weapon system 
tory is a stable research and is another highly accurate surface-to-surface In addition to weapon development the 
development center located 
north of Pasadena in the 
foothills of the San Gabriel weapon will continue 1e te ‘ areas related to guided missile work. These 
mountains, Covering an 80 


ballistic missile named ‘‘The Serge his Lab"’ carries on supporting research in all 


Army's advance in the sve f supporting research and weapon develop 
acre area and employing 


1600 people, it is close to 
attractive residential areas The latest techniques ir ! other to produce superior end results 


mobile firepower ment activities complement and extend each 


. frame design ar rocket propuls » This fact, coupled with ideal facilities ¢ 
The Laboratory ts staffed hy arn J 7 E , 4 , ' , . , b ’ ve , ' and 


the California Institute of being applied to the developmer tofthis rug working conditions at JPL, isa prime attrac 


Technology and develops its ged weapon which is capable of operating ir tion for scientists and engineers of unusual 


many projects in basic re ; 
search under contract with any ares ability because of their close integration with 
the U.S. Government The Jet Propulsion Laboratory, designer of such vital programs. At the same time, other 
Opportunities open to quali this new missile, has the same prime tect varied and interesting activities in weapon 
fied engineers of U.S. citizen nical responsibility to provide the deve development are providing new challenges 


ship. Inquiries now invited opment of the complete Sergeant system and openings for qualified people 


oe ——- = 


IN ALL FIELDS OF ENGINEERING AND THE PHYSICAL SCIENCES 
COMPUTERS © APPLIED MATHEMATIC * DATA HANDLING « INSTRUMENTATION 
APPLIED PHYSICS « TELEMETERING * RADIO AND INERTIAL GUIDANCE « GUIDANCE ANALYSI 
SYSTEMS ANALYSIS « ELECTRO-MECHANICAL © MICROWAVES © PACKAGING 
MECHANICAL ENGINEERING « AERONAUTICS « MECHANICAL « STRUCTURES « DYNAMICS 
PROPULSION © APP ) MECHANICS NERTIAL ELEMENTS © METALLURGY 

[ ONS RESEARCH 








JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA + CALIFORNIA 
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Why Corning High-Power, High-Frequency Resistors 
meet your most exacting circuit requirements 


You'll find Corning High-Power and The chart in the next column gives 
High-Frequency Resistors designed for you a quick idea of their exceptional 
table, long-life service—even under the frequency characteristics 
most difficult Operating conditions Ihe ranges and ratings shown in the 
With Corning Resistors you get the illustration are for our standard lines, 
highest resistance range for a given but we can design and build resistors 
physical size compared to wire-wound to match your own requirements for 
resistors all usable frequencies. We've made 
their thin-film construction makes specials with ratings up to 150 kw. and 
them inherently non-inductive. The we can go higher 
noise level of these resistors is so low Within the standard range of these 
it’s difficult to measure. The resistive resistors, we can give you wide varia 
film is a metallic oxide, fused to the tions in mounting hardware. You can 
Pyrex glass core at red heat to form a get hardware for vertical or horizontal 
permanent bond. This special glass in mountings and mountings to absorb 


Ask for information on these other 
Corning Resistors: 


Low-Power—3., 4-, 5., and 7-watt sizes. High 
est resistance range of any low-power resistor 


sures highest core resistivity even at mechanical shock and severe vibration 
clevated temperatures, great resistance Ferrule-type terminals are available 
to chemical attack and to mechanical for use with standard fuse clips Type S—Stable performance to 200° C. Meet 
MIL-R-11804A specs. Values to 1 Megohm 

Type WC-5—5 KW water-cooled. Range, 35 to 
300 ohms. Versatile, adaptable 


and thermal shock Our catalog sheets give far more 

These Corning Resistors are re- complete details than we are able to 
markably stable regardless of moisture here. We'll be glad to send you copies 
Type N—Accurate grade. Made to meet all 
requirements of MIL-R-10509A. Characteristics 
XandR 


and humidity with current price lists 


Other products for Electronics by Corning Components Department: Fixed Glass 
Specials——To your specifications—Co-axial 
Line Elements, Dummy Loads, HF Elements, 
Peak Pulse Loads, High-Voltage Resistors. 


Capacitors*, Transmitting Capacitors, Canned High-Capacitance Capacitors, Sub 
miniature Tab-Lead Capacitors, Special Combination Capacitors, Direct-Traverse 
and Midget-Rotary Capacitors", Metallized Glass Inductances, Attenuator Plates 


* Distributed by Erie Resistor Corporation 


CORNING GLASS WORKS, 94-2 Crystal Street, CORNING, N. Y. 
wy Electronic mponents Department Corning means reseacch ix Glass 
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HERE’S HOW GENERAL ELECTRIC’S 


New PM-20 Oscillograph 
Helps Reduce Costs 


NEW EASY-ACCESS DESIGN, MANY CONVENIENCE FEATURES MAKE 
OPERATION AND MAINTENANCE EASIER, SAVE TIME AND MONEY 


EASY-ACCESS DESIGN permits reaching all SEPARATE VIEWING LAMP permits viewing 
parts easily through hinged doors. For without disturbing the recording lam 
complete access, simply turn 3 fasteners adjustment. Both lamp holders swing or 
and entire cover may be quickly removed for easy lamp removal and replacement 


—— 
NEW G-E FEATURES SAVE TIME ONLY TWO IDLER GEARS TO CHANGE AUTOMATIC RECORD NUMBERING, tim 


General Electric’s new general-purpose for entire speed range, and both are always 
oscillograph, the PM-20, is uniquely de aoe eliminating storage and the chance 
signed for easier. time-s iving Operation ind of loss No tools are needed for ch inging : id . —_— | ea 

ivenient maintenance idler gears to get new ranges are additional features which give you 


UNIQUE 71-GALVANOMETER CAPACITY MAGNETIC SPOOLS in the record holder ©8Y» Feliable operation. 
n two banks gives you new versatility "duce loading time. No fumbling—the oR MORE INFORMATION, contact 


measuring and recording many variable pools automatically position themselves 


multaneously. A wide range of frequen orrectly in the record holder 


to 6000 cps—can be AUTOMATIC SHUTTER on record holder “Tite for Bulletin GEA-6348 to Section 


eds from 0.8 to 100 inches closes as the record holder is removed, pre 585-36, General Electric Company, 


ing lines, the trace interruption for identifi 


cation, and automatic record-length control 


youl 
J 


nearest G-E Apparatus Sales Office or 


h the new oscillog: aph venting fogging of records Schenectady 5, New York 
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No blue sky...just 


0 back up our belief that 


you and Collins 


’ 
\X e’re going to build a proposition which we believe 
deserves your most serious consideration, if you are a me- 
chanical or electrical engineer. This proposition is built 
on pure and simple fact——no high flown promises or broad 
generalities, Our proposition: you and Collins should get 


together. We present these facts to support it 


FACT NUMBER 1: 
Collins 
each of three successive seven year periods 1933 sales were 
$100,000; 1940 sales, $1,000,000; 1947 sales $10,000,000; 
1954 sales, $100,000,000, and 1956 sales, $126,000,000. (Note 
graph.) ‘This company has grown, and is growing at a phe- 


Radio Company’s sales have increased 10 fold in 


nomenal rate. Total employment is 9,000 of which 24% 
are research and development personne! 


You grow when the company you work for grows. 


FACT NUMBER 23 

As shown in the graph at right, the employment of research 
and development personnel has increased steadily despite 
fluctuation in sales. Notice that even during periods of 
national sales regression Collins continued to strengthen 


its engineering stafl 


Collins has based its growth on the solid foundation of 
stability in the engineering department. 


FACT NUMBER 3: 


At Collins, the ratio of engineers to total employees is 
extremely high, far higher than the average among estab- 
lished companies engaged in both development and pro- 
duction. First and 


foremost, Collins is an engineering 


Company 
Engineering is hing at Collins—never takes a back seat 
to production expediency. 


FACT NUMBER 4: 


Collins’ reputation for quality of product is universally 
recognized, It has led to Collins’ phenomenal sales record 
At Collins there is no compromise when quality is at stake 
If you're the man we want, you'll get real satisfaction 
out of this quality-consciousness. 


FACT NUMBER 5: 


Electronics is Collins’ only interest. In no way is it sub- 
sidiary to the manufacture of industrial or consumer prod- 
ucts. Collins builds electronic equipment, not airplanes or 
vacuum cleaners 
duction facility is devoted to progress in electronics 


Every research, development and _ pro- 


If electronics is your interest, you'll like the climate at 
Collins. 


FACT NUMBER 6: 


There is a limitless variety of fields and types of work for 
the Collins engineer. Recent Collins work in air and ground 
communication, and aviation electronics include develop- 
ments in transhorizon 
band; microwave and multiplex systems; aircraft proximity 


“scatter” propagation; single side- 


warning indicator; aviation navigation, communication and 
flight control; broadcast; and amateur equipment 


There is big opportunity for your special talents. 


Right now we are prepared to offer you a technical or 
supervisory assignment in one of many interesting fields 
And the sky ts the limit as far as responsibility and salary 
are concerned 

You will work in one of Collins’ new research and develop- 
ment laboratories located at Cedar Rapids, Iowa; Dallas, 
Texas; and Burbank, California. Offices and subsidiary 
companies are located in New York; Washington, D. C.; 
Miami; Knoxville; Seattle; Hickman Miils, Missouri; 
Toronto, Canada; London, England; and South America 


All your moving expenses are paid Company benefits are 
tops in the industry 


We repeat—if you are a mechanical or electrical engineer, 
you and Collins should get together. Take the first step 
now, send your resume today to: 


Haroitp McDanier 
( tollins Radio Co 
1930 Hi-Line Drive 
Dallas, Texas 


L. R. Nuss 
Collins Radio Co 
Cedar Rapids, 
lowa 


Frep AIKEN 
Collins Radio Co 
2700 W. Olive Ave 
Burbank, California 





Nack and white facts 
hould get together 


a; Vin a 


ANNUAL R&D 


SALES IN = 
MILLIONS EMPLOYEES 


ee - + Pree 


. | « . clr ¥ 
rhis graph shows the relationship between sales and employment Collins new research laboratory building at Cedar Rapids, Iowa. 


of engineering personnel at Collins. Notice the steady increase in Air-conditioned, shielded against radio waves, completely equipped. 


research and development employment despite sales fluctuations 


(4 


CREATIVE LEADER IN ELECTRONICS 


COLLINS RADIO COMPANY #¢ CEDAR RAPIDS «© BURBANK © DALLAS 





ao. 
Paes seery , 
big 25; 


Completely new design concept 
eliminates usual button contact, 
provides larger contacting area. 
New units have far longer life, 
but 


lowest noise level yet. 


cost no more, 


ve 
mp 


seats: CRE ETT RO 
Pe 4 1% hme copie 


Vibrator life increased 50 to 100%... in 


newest Mallory dest 


Ss! ANDARDS of vibrator performance never 

before possible are being set by the latest 
development in’ Mallory vibrator engineering. 
Through the use of new design and materials, 
contact is made directly between vibrating reed 
arm and side 


arm — eliminating conventional 


contact buttons— providing far greater contact- 


y area and longer life 
np area ame onper tite, 


And in the 


mounting of the vibrator establishes a new high 


addition, a further refinement in 


standard of quieter operation. 


The results of these new design concepts are 


important to everyone who designs, makes or 


uses vibrator-powered equipment. 


Life is increased 50 to 100%... 


to greater contacting area and far lower 


due 


rate of wear. 


Sticking of contacts is eliminated. 


Serving Industry with These Products 


Electromechanical— Resistors *« Switches «+ Television 


Electrochemical Capacitors « Rectifiers * Mercury 


Metallurgical 


Parts distributors in all major cities stock Mallory 


standard components for your convenience 


Want 


Batteries 


Contacts « Special Metals and Ceramics « Welding Materials 


ore information? Use pos 


Oo 
oil 


Complete uniformity of characteristics 
is made possible by this simplified de- 
sign, which permits automatic produc- 


tion and adjustment techniques. 


Mechanical 
level, 


mechanism, 


Extra-quiet operation. 
hum is held to a new low 


the 


due to 


lighter mass of the and 


to noise-squelching Mallory refinements. 


Smaller size for equivalent load rating. 


The Mallory 


available for 


new 1600 series vibrator is now 


auto radios, headlight dimmers, 


garage door openers and many other applica- 
tions. In addition, the new leaf spring contact- 
ing concept is available in another new Mallory 
the 


vibrator 1700 series for two-way commu- 


nications equipment and other heavy duty 


applications. 


E xpect more. 


MaiiorY 


- Get more from 


Tuners ¢ Vibrators 


pag tO ws alo ay 
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t card on last page February 1957 — ELECTRONICS 





Universal 


meer Or oy to 


SUPPRESS 


? Use post card on last page 





Where do you belong in 


rr] 


Computer Circuit Design Engineers plan ele« Computer Logical Design Engineers determine Systems Evaluation Engineers test and evalu 
tronic circuitry for advanced airborne analog the systems outline of a computer and it ate electronic analog and transistorized digi 
ind digital computer design linear and inter-connection with external equipment tal computer systems design for aircraft; 
pulse circuits employing transistor tube Close liaison is maintained with mathematical evaluate new systems and improvements to 
magnetic device Opportunities also exist upport, circuit design, packaging and test insure compliance with specifications and Air 
in airborne power upply design, or to engineers, Computer speed, memory size, con Force requizements. Other assignments: tie 
develop new techniques for marginally check figuration and arithmetic structure are tailored in testing of peripheral equipment, liaison 
mg mputer performance, Do you belong to requirement { eapon tems. Do you vith design, development and field engineer 


on this team helonw on this team? ing. Do you belong on this team? 


Harry Branning (center B.S.E.} 1950 William Dunn (standing): M-E. 1 Eli Wood (left B.S.E.E. 1950, Connecticut 
Syracuse. Design Engineer in circuit design ) tevens Institute. Technical IBM Customer Engineer, July, 1950; Sep 
1951; October, 1954, promoted to Associate April, I omotes ) tember, 1952, transferred to ACL Field En 
engineer April, 1956, promoted to Staff nginecr gu 956 isferred ‘ gineering. February, 1954, in charge of Field 
engineer, Systems Planning. In June, 1956 f el mwineering in larg f omic Engineering at Hunter AFB; May, 1955,.Asso 
ippointed Project Engineer and Manager of gr I wital \ ‘ et ciate Engineer; appointed Project Engineer 
the L10 Computer Circuit Design Depart ) em ‘ lise ng } Manager of Systems Evaluation in August, 
ment; discussing the performance and pack \lwe " hod « | izing the logi« 1956; here investigating a problem in radar 


iging details of a transistorized read amplifier gr « i al I digital mpute data presentation set evaluation testing 


brief records of the men cited © tior il pr grams at IBM expense lead to 
ve indicate only a few of the excit advanced degrees. Salaries and bene 
ing activities right now in IBM Military fits are excellent. Stability is guaranteed 
Products. This division rganized 18 by IBM's history of consistent achieve 
months ago, has grown enormously. A ment—underlined by the fact that the 
mall company atmosphere pres Lil ite of turnover at IBM is only one 
Men work in small team dividual ixth the national average 
contributions are instanth OUnMIZ Throughout the |e neth ind breadth 
Promotions occur frequenth of the United States IBM has built 
As a member of IBM Military Prod modern plants and laboratories. Thi 
uct you ll enj \ phy ical surrounding nap points out the various locations 


ind equipment second to none. Educa where you might live as an IBM em 


II acer acrensc MILITARY | 
a PRODUCTS 
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IBM Military Products? 


the engineering 
Systems Cor 
» the fact 
igational 


Systems Engineers oversee 
ided by the 
ind Specification Group t 
AN/ASB-4 Be 

Air Fe 


resulting 


Systems Anolysts anticip 


mmend design « 


clopment of « 


upport prov rdination t 
on the ce 
system pare dy 

ir¢ and the liability 

engineering ch iluated to ant 
etfect on system perform and tal Computer System 

Mathematical, are Output and Analog-Digit 

Do you belon i this te necring Oo u bel 


juipr 


® 
mbing-Nav namic performan 


rce requirement inalyzed characteristic 


inges eV icipated. Other assign 


determine ince 


wecuracy error inalyse 


run 


Quentin Marble Monroe Dickinson (left 


1 IBM is OSL; promoted W.P.1.; M.S.E.I 


ployee. IBM Military Products include 
the Airborne ¢ mmputer I 
located in Ov ind the Proj 
ect SAGE i lations directed 
Kingston 
Her 
that 
Without exa I 


this dyn oung field of el 


iboratori« 


from 


iti ur pot 


( mputel irtually uw 
ill the fact Write 


background and interests 


outlining 


to 
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nt. Later, the 
accuracy 


what 
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ments include 
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Eexce ptional career opportunities are 


now open in IBM Military Products 
for E.E.s, M.E.s physicists, and 


mathematicians, in the following fields 


SYSTEMS PLANNING ND 


ANALYSIS 


DIGITAL AND ANALOG SYSTEMS 


INE NTIAL GUIDANCI 


SENHVO-AMECTILANISMS 


ELECTRONICS 


MECHANICAL DESIGN 


ELECTRONIC PACKAGING 


PROGRAMMING 
FIELD ENCINEERRING 
KELIABILITY 
COMPONENTS 
PHYSICS 
MATIIEMATICS 
ENGINEERING 
INSTALLATION 


CIRCUIT DEVELOPMENT 


POWEK SUPPLIES 


PRANSISTORS 


HkAT TRANSFER 


OPTICS 


reST EQUIPMENT 


COST ESTIMATING 


IECHNICAL PUBLICATIONS 





A MESSAGE TO AMERICAN INDUSTRY 


Financial Aid 


to Higher Education 


ONE OF A SPECIAL SERIES 


A Fine Start, But... 


This editorial has two purposes. The first 
is to salute American business for the fine 
start it has made in helping to relieve the 
financial plight of our colleges and univer- 
sities. The second purpose is to stress the 
importance of having business provide 


more financial aid, and soon. 


How Business Helps 
Higher Education 


Business contributions to higher educa- 
tion doubled between L950 and 1955. 
They jumped from $40 million to $80 million. 
Preliminary figures indicate they will be even 
higher this year. 

Business firms have also shown a lot of in- 
genuity in devising different ways of making 
their contributions. The methods range from a 
matching of an employee's contribution to his 
particular alma mater to wide diffusion of the 
money through state and regional money-raising 
associations of colleges and universities. Thanks 
to this ingenuity, business firms now have a wide 
choice of ways by which to give effective aid. 
The way most appreciated by college adminis- 
trators is the making of gifts unrestri« ted as to 


the Purpose for whieh the money ts used. 


Imposing as it is, however, what busi- 
ness has done thus far is only a good start. 
Only a tiny fraction of the total number of busi- 
ness firms in the country are giving direct finan- 
cial help to our colleges and universities; and 
this fraction includes fewer than half of the hun- 
dred largest corporations in the country. Also, 
the amount of financial help being provided by 
business constitutes only a very small fraction 


of what is needed. 


Why Colleges Need More Aid 


Right now our privately endowed col- 
leges and universities need about $350 
million more in operating income a year 
than they are receiving to enable them to 
pay decent faculty salaries and be in toler- 
ably good working order otherwise. The 
reasons, iv luding a severe decline in the pur- 
chasing power of their endowment income be- 
cause of price inflation, have been dealt with in 
the previous editorials in this series. 

In addition, these institutions, together with 
the tax-supported schools, are faced with a tre- 
mendous Inerease it enrollment ovel the years 
ahead. With both a rapidly increasing popula- 


tion of young people and an mereasing propor- 
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tion of them going to college, this year’s enroll. 


ment of 4.2 million students is expec ted to reach 
1.0 million by 1960, and to be doubled by 1970. 

For the next ten years our privately supported 
colleges and universities must have an average 
of about $400 million a year above what they 
can be expected to collect from tuition fees, in- 
come from endowment funds, el ° 

This figure of $400 million does not include 
what is needed for new buildings and equip- 
ment. It also does not include help for tax-sup- 
ported schools above what they get from taxes, 
fees, etc. Business has given and will continue 
to give these schools substantial aid. Indeed, al- 
most 25°, of the financial help from business 
for our colleges and universities went to tax- 
supported schools in 1955. 

If aid from business met their needs for in 
creased operating income, the privatedy sup 
ported colleges and universities would be given 
a decisive lilt in performing successfully their 
part in our system ol highes education. They 
would still have large needs of capital equip- 
ment buildings, dormitories, laboratories 
but help from other sources, such as that pro 
vided by devoted alumni, where they are well 
organized, could be expected to go fat toward 
meeting these needs. Also some companies pre- 


fer to concentrate on meeting needs of this ty pe. 


What 1% of Profits Would Do 


But do business firms have the capacity 
to fill the gap in adequate operating in- 
come for our privately endowed colleges 
and universities without putting an ex- 
cessive financial burden on themselves? 
Those who have studied this capacity care- 
fully say that the answer clearly is yes. If, 
of its profits before taxes — last year an 
estimated $43 billion — business were to 


devote 1°. to helping our privately en- 
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dowed colleges, it would take care of 
present operating needs of about $350 
million a year. And the balance of $80 
million would be a big step in meeting 
their needs for new buildings and equip- 
ment, too, 

\bout one half of a 1°) contribution of this 
sort would, in efleet, be made by the federal gov- 
ernment. Up to a limit of 507, contributions of 
this lype are exempt trom the federal corporate 
income tax. For corporations with incomes 
above $25,000 per year this tax is 52%. 

It is clear that not all business firms are in 
shape to devote |‘ of thei profits to aid to 
higher education. Even in this year of record 
breaking prosperity, many of them will have no 
profits at all. But if business generally would 
take 1‘, of pre-tax profits as a target or bench 
mark for financial help to our privately en- 
dowed colleges and universities these institu 


tions would again have sturdy financial 


foundations. 


Relatively this is a very small price to pay 


(1) to insure a continuing supply of competently 
trained young men and women and (2) to but 
tress our freedom by assuring the successful 
survival of the privately supported sector of out 


system of higher education. 


This is one Oo] a series of editorials pre pared hy 
the McGraw-Hill Department ol Economies to 
help imcrease public knou li dpe and under 
tanding of important nationwide deve lopments 
of particular concern to the business and pro 
fessional community served by our industrial 
and tee Ante al public arions 
Permission ts freely extended to neu paper 


/ 


groups or individuals to quote or reprint all o1 


parts o] the text 


Acusta OCmelrvacr . 


PRESIDI i 


McGRAW-HILL PUBLISHING COMPANY, INC 
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bong 
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Pictured are the 4 sizes available, ranging in length from 115" to 646". Diameter ®%y4 


International Silicon Diodes feature ratings to 
16,000 volts PIV... require up to 95% less space! 


Here is the answer to tough miniaturization 
problems where high temperature and high 
efficiency are prime design factors. Inter 
national’s high-voltage silicon diode series 
now in full production, offers ratings rang 
ing from 600 volts at 100ma half-wave d¢ 
output, to 16,000 volts PIV at 45ma, over a 
55°C to +150°C 
Constructed from selected silicon junction 
diodes connected in 


pact-packaging” jobs. For example, the 
16,000 volt unit, with a diameter of 3%4,4", 
measures only 64.4” in length. This repre- 
sents a size ratio of 20 to 1 over rectifiers of 
other types. This marked size and weight 
savings over conventional units of compar- 
able rating cuts engineering time normally 
spent “designing around” bulky units... can 
sharply reduce the dimensions and weight 


temperature range of 


hermetically 
sealed within a metalized ceramic housing 


series, of your equipment 


Write, wire or telephone our Application 


these rectifiers feature ferrule terminals for 


clip-in applications into standard 30-amper 
fuse clips 


Advisory Department. This group of expe 
rienced rectifier engineering specialists will 
be happy to 


supply specific information on 


This new series is ideal for those “com how these rectifiers can fit into your project 


international Rectifier 


Cc oO R P oO R A 7 i oO N 


EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA «© PHONE OREGON 86-6281 


AFALGARG 


Win 


THE WORLD'S LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS 
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MULTI-FREQUENCY BURST 
AMPLITUDE ¥ FREQUENCY 
Check wide bond coaxial 
bles, microwave link nd 
vidual units and complete TV 
ystems for frequency response 
characteristics without point 
fo point checking of sweep 
generator 


WHITE WINDOW 


LOW & HIGH FREQUENCY 
CHARACTERISTICS. Determine 
ringing, smears teps, low 
frequency tilt, phase shift 
mismatched terminations, ef 


in TV signals of system 


STAIRSTEP SIGNAL modu 
lated by crystal controlled 
3.579 me for differential om 
plitude and differential phase 
measurement. Check ampli 
tude linearity diflerential 
amplitude linearity and dif 
ferential phase of any unit 
or system 

Model 1003.C includes vari 
able duty cycle stairstep (10 
90°, average picture level) 


Model 608-A HILO CROSS 
FILTER for Signal analys 


% Completely self contained * Portable 
*® Multi-frequency burst * Stairstep ® Modulated stairstep MODULATED STAIRSTEP sig 


nol thru high pass filter 


% White window * Composite sync ® Regulated power supply. Checks differential amplitude 


MODULATED STAIRSTEP tig 
nol they low pass filter 
Checks linearity 


ee ee 
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Guha Tie? -— 
Recommended 


for use in 
aviation, marine 
and general 


industrial 


ah I i ba: electrical 


5 AAA = 


WN-5051 and WN-5091 with maximum peok inverse voltage 
ratings of 50-350 v. (up to 200 amperes in bridge assemblies 


TYPICAL RECTIFIER CIRCUITS 


Single phase full wave (center tap Three phase full wave bridge 


For space-reducing design 


where large blocks of D.C 


WN-5082 with 
maximum peak power are required 


inverse voltage 
ratings of 50-300v 
(300 to 5000 amperes 


in bridge assemblies 


Westinghouse SILICON” Rectifier cells 
pack more power in a smaller package! 


Recommended for greater reliability, highest efficiency and lowest cost 


For the progressive design or application engi- Provides more power in a smaller space 
Lowers installation cost 


neer in power, control or electronics . . . for any- 
6 , nsures minimum maintenance 
one who builds or specifies rectifier assemblies 
tj ki t desi ; Results in no detectable aging 
‘ _ 4 ‘ ae ye > > y ¢ . . 7 
and Is constantly sceking equipment Cesign anc Makes possible high ambient temperature operation 


operational improvement that: Improves A.C. to D.C. conversion efficiency 


Westinghouse Electric Corporation : . 
you can BE SURE...1F its Westinghouse 


Semi-Conductor Division, Dept. €-2 
Youngwood, Pa. 
7ET-4101 
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SMALLEST — 
LIGHTEST 


EXCLUSIVE 


By Filtors, 

smallest and lightest 
hermetically sealed latching 
sub-miniature relays, 
magnetically held— 

no power drain— 

and electrically reset. 


2PDT, 4PDT and 6PDT 


High shock and vibration 
resistance. 


All made to 
MIL-R-25018 (USAF) 
and MIL-R-5757C, 


Dry circuit relays available 
Write for catalog 


Leading manufacturers of 
hermetically sealed 
sub-miniature relays. 


FILTORS, INC. 


Port Washington, 
Long Island, New York 
POrt Washington 77-3850 





Quick-Opening Fasteners 


Selectin ig Small Fastenin es for Metal Closures 


Use captive fastener 
nia Fasteners on ¢ fuipme nt cover 


tandard hand tools’ * 
Jr. ¢ 


wherever fea thk 


Avoid the “45 of loose Wd her ah l loose 
hould be operable either u ith not al oru wth 


(John D. Folle) Altman, Research Scientists, American Institut 


for Research 


James W 


| olts 


the fastener 1s permanently 


clip into place. No welds, screws 


Or rivets 


isctalled in seconds! 


Adjustable (CO any pPrip le nech or panel 
thickness, the pawl 1s fixed in place by 
The 
brightly finished knob ts set off by a 


a single set screw fastener’s 


Quarter-Turn Fastener 


Lion Fasteners open and close with a 


, turn, hold sheets ughdy under the 


spong 
Quickly operated and fully retained 


Compre Sion of a rug ped 
in the outer panel, they are approved 
under U.S. Government military spect 
fications. Stud and receptacle float for 
easy alignment and simplified hole 
preparauon, Flush, oval, wing, knurled, 
ring, and key head styles available 
Sizes—No. 2, No. 5, and High Strength 


for extra heavy duty 


Cabinet Latch 


Just drill a hole, push the fastener stem 
through, and slide the special push-on 


%* Quotation from ™ Designing Electronic Equip- 
ment for Maintainability’; Machine De- 
sign, July 12, 1956 
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washer 


plated Also furnished 
screwdriver Operated flush head 


Spring Tension Latch 


For fastening slide-out drawers and 
hinged pane Is the Southco Arrowhead 
locks or 


Latch 1s recornmended. It 


opens with a quarter turn yet occupies 


wie 


less than inside space 


Doors are held under spring tension 

a push against the arrowhead knob 
relaxes this tension, allows operation 
Drill a single hole 
no fastening to the 


No 


with fingertip ease 
for installanon 


door 1s necessary striker 


plate 


iS needed 


Pawl stop is eliminated —arrowhead 


Shows at a glance exact positon of 


pawl 


with 


Adjustable Panel Latch 


Small doors and panels can be fastened 
with greatest speed and lowest cost 


with the Southco Adju table Latch 


The entre fastener is quickly installed 
through two holes punched in the 


| 


door, no bolts or rivets are needed 


It Operates with a quarter turn, requires 
no striker place. An extra twist after 
the nylon pawl is engaged pulls up the 
seal and eliminate 


door to form a 


vibration 


Available with 
Phillips head 


wing, knurled, or 


Free 
Fastener 
Handbook 

Send for your free copy of Fastener 


Handbook No 


complete engineering 


7, just released. Gives 
data on these 


and many. other fasteners 


Spe ( ial 


Fifty-two pages, in two colors 


W rite 
Division, South Chester Corporation, 
233 Industrial Highway, Lester, Pa. 


/ 
/ 


on your letterhead to Southco 


/ 
/ 
EI = 22 owen 


©1956 


Want more information? Use post card on last page 
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TUBE cae 
DESIGN 
INE WW: 


‘RECEIVING - | _* GATHODE RAY 


Using Low-Noise GL-6299’s, Applied Research Analyzer 
Monitors Republic Fighter Planes for Radio Interference 


Republic lation Gua 
iny radio interference 
trical equipment 
inal 
contintuou I re i“ ‘ LOO) erve 
ABOVI narrow white band across bottom of Se Than Ins 
the scope portrays low noise level of the Gl SP . i} from ome 


6299 triode (less than 59 db) in 225-to-400-mn — 


service Actual or simulated signal mnpul Cs mere 
Il microvolt and up show a h imp puke eusy 
to detect. RIGHI monmtorn the electrical 
components of a Republic plane for absence of 


radio interference or interaction 





neh diam 


46-Hour Inoperative Control Test of All G-E | oss: ii sit 


Five-Star Tubes Cuts Failure Rate Sharply | so eit cae 


presrncdaabole pret 
a ae COP pe Une 


By operating all 5-Star Tubs 
roce hefore Max permissible | ; ' ' ; ' Wick Ireq ber i! ira V-h lo 


as an additional p 
inoperative level CMO) reve i ‘ cle through 


' 
pr 
begin, General Electric eeds ou at 100 hours 


life tube failure 1 l j | | } Y | | tu ! ‘ in¢ bel versatilit 
‘ ! est e to 2.500 hour 


fee 


Co | { | ' a 
nsequentl is th a NR Cumulative % ife-test a 
shows. the inep tive any { oft : noperatives, without GL-6299 i ! ! oduection 


| G.-E 46-hour test 
on tite test are . immediate 
hour is they would be witho T T | | | | t ratiny ind) pri 


inoperative control, Furthermors General bleetru 





hour the percentage of G-l tal ! ; smulative % life-test 


sratives, after 


operative \ till far below the per- ? | | | Attias tai 
missible figure established for LOO hour 
kimplo ed onl ! General 
this LOO inoperative 
help issure that 5-Star Tubs 
in eritical military and indust: 


will perform dependabl ere 


(Continued on Page 2, Column 1) 


RIGHT: General Electric 5-Star Tubs on 46- 
hour inoperative control test. Only G.k. con 


ducts this 100 pre life test process on high 


cabal sn eR ae *% 
: ee —| 


reliability tubes, to weed out early-life failures 
ABOVE, the result: curve of General bleetric 
9-Star inoperatives is far lower throughout 


regular life test | to 2 at 500 hours operation 
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CLOSE G-h TUBE-MICA SPECIFICATIONS MEAN STEADIER TY 
niero-gages lhe that «lown above, the diameter of grid side-rod 


checked to an allowable half-oil 


With t iy red pun 


iperture in (4-1 vertical 


weep tube tmneas t tolerance providing tight grid tit and 


mad holding the rid lo pre 


: 
pitti nicrophons By micro-measarnn (,-1 tube minca 


ron tolerances perbiapre ptter oon EY sereens is virtually eclumimated 


46-Hour 
Inoperative Control Test 
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(Continued from Page 1 


Receiving Tubes: 
elion i} manu 


embl al 


5DHB. New (,-1 


Lule ‘ rt ‘ i cially suited to GOO-ma serie string 


triode pentode le i 


pecral ’ 


6BW8B. New G-l ipl x -hicnle pentode for TY 
i horizont il prliane detector and sound 
limiter, and AGC. kheyer 


Purpose ‘ ‘ pr-conditbomes uselula 


‘ if ‘plier 


[ele Liliset ‘ tout du | ind 
lint-free Nylon am eron 


oro throughe 


6CX8, B8CXB8. New &-1 
PV. bdentieal except for heater rating Also 
HONK i 


ifment tricnle pentode for 


uited to GOO-ma serie tring circuits 


The ondusti Host eX Wwe testin 
W hits 
Lhvewne le 
Puly 


reliabilit 


6919. New G-b twin diode for computer gating 


i 1 Srw 
under , cireuil Ila 


poli manulacture 


id clamping eparate cathodes 


comadition corbin the qu ilit ww heater power, high perveanes 


1 ounn thee tat 


Cathode-Ray Tubes: 


eclnve 
high-resolution gun 
TBPT-B LOK PT-A 


bully interchangeable 


New radar types wiil) 
PTB PLLA 
a 128SP7-D 


with their prototype 


ASK FOR COMPLETE INFORMATION! 


EASTERN REGION 

General Electric Company, Tube Sales General Electric 

200 Main Avenue, Clifton, N. J 3800 North Milwaukee Avenue 
hicago 41, ill 
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General bKlectric tube ofhes 
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eribed 
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‘CENTRAL REGION 


Company, Tube Sales 


es: (Clifton) GRegory 3-6387 


Wisconsin 7-4 Phone: SPring 7 


Higher Resolution 
up to 35% from New 
G-E Precision C-R Gun 
\ new General Eleetrie gun for 


ind indu trial 


military 
makes 
which 


high figure 


wile ra Lule 


ible improved image resolution 


Ly yu reache thre 


ol lace pl ile 


enter 


onstruction features are re- 


Improved resolution. 5FPI4-A with new 


G-E gun, over 5FPI4 with standard gun 


lmnprovement inh teenage resolution in Py pe 
PPIA-A with the new gun is shown by these 
curves of increased line width reduction over 
the SEPIA at successive Better 


26.1% 


beam drives 


resolution for this tube ranges 8.5 to 


for the new gun eflicieney: 


nmialles rid 
een Grids | 


iperture — le 
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on part 

wick 


high-resolution gun ha 


ipplication in be used in any magnets 


focu ind deflection tubs with any 
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Six radar tube with the new gun 
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read ire a ranging 


re hye sentation how 
former | cloudy ot 
obscure These Ly pu ire listed 
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REVISED! 


General Electric 
5-Star Tube 
Selection Chart 


l pret the-minute all typ are in 
cluded, with key ratings. Useful to de 
signers of military and industrial equip 


Ask for Fe TDD-1276-A! 


WESTERN REGION 


General Electric Company, Tube Sales 
11840 West Olympi 
Los Angeles 64, Cal 


GRanite 9-7765; BRadshaw 2-8566 


Boulevard 
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locked-in 


protection 


for 
electrical 
properties 


¢ 


DAR. 


~\ 


‘oy 


resin 


superior moisture 


Completely protected and locked-in—the excellent electrical properties 
inherent in cured DAPON resin are protected by the resistance of DAPON 
resin fo moisture in all forms 

DAPON resin is the new prepolymer of diallyl phthalate—a dry white 
powder with improved properties. It is easy to handle and store 

Its advent has made possible the use of diallyl phthalate in a// 

processing methods for thermosetting resins 


Because the cure of DAPON resin involves addition 
polymerization, and not condensation, moisture formation 
is non-existent during cure. 

Think of an electrical connector with volume resistivity 
higher than that of porcelain with complete protection that 
guarantees the retention of these properties under the 
most adverse conditions. This is DAPON resin 

Rid yourself of the moisture problem. Be assured of 
locked-in initial properties and locked out moisture 

Write now for technical literature containing properties, 
uses and methods of application for DAPON resin 


istance 


Molding compounds containing 
DAPON resin are produced by Acme 
Resin Corporation, Durez Plastics 


Division, and MesaPlastics Company 


OHIO-APEX DIVISION ®™% 


Food Machinery and Chemical Corporation 
Nitro, West Virginia 


Department 13 


FMC CHEMICALS INCLUDE: WESTVACO Alkalis, Chlorinated Chemica ty a 
Fungicides and Industria i) Ce) Oe, 


FAIRFIELD Pesticide va me Lee ¢ WESTVACO Phosphates, 
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UNIVAC talks your language 


The man of science speaks a language of his own 

. a specialized language. He is a special kind of 
person and needs a special kind of atmosphere in F 
order to do his best work. The working conditions, ay 
facilities, incentives, satisfactions to be found at | 
Univac create this kind of atmosphere. Univac is y/ 
an organization founded by engineers, built by 1} 
engineers, with a staff that is predominantly pro- 
fessional, with a program specifically designed to 
meet your special needs... to help you achieve 
your full stature, professionally and financially. 
Univac talks your language. Talk to Univac about 
your future soon 


IMMEDIATE OPENINGS 
FOR 
MECHANICAL 
ENGINEERS 


For development engineer 
ing work in computer input 
mechanisms consisting of 
ards, tapes and keyboard 
Jevices, computer memory 
Jevices and high-speed 
yutput printing mecha 
nisms. Will design cabinet 
tructures, component 
packaging, cooling and 
ventilating syste and 


miniaturized components 


Send Complete Resume to 


Hemington. Mand Univac. 
DIVISION OF SPERRY RAND CORPORATION 


Dept. SF-2 
1902 W. MINNEHAHA AVE., ST. PAUL W4, MINNESOTA 





UL TAY 7/1 


Individual Dynasert Component assembly machines let 
you realize maximum speed and lower costs in placing 
components in printed wiring assemblies. 


This Dynasert machine feeds, trims leads, forms, inserts 
and clinches leads in a single stroke. Up to 800 com- 
ponents can be inserted per hour on a single set-up. Re 
jects are low. Other Dynasert machines handle jumper 
wires or a variety of electronic components as received 
from your supplier 

@ Cut component assembly costs 

@ Reliable, uniform assembly to printed wiring 


@ Reduce operator fatigue 


For large volume or limited production of printed 
wiring assemblies there is Dynasert equipment that 
will help make your assembly work more efficient. 
Write today for full information and literature on 


DY NASERT. 


INDUSTRIAL SALES DIVISION 


United 
DYNASERT single-head assembly machines are closely related to 


SHOE MACHINERY CORPORATION fully automatic DYNASERT conveyor assembly systems. In fact, your 
140 Federal Street, Boston 7, Massachusetts individual bench machines can be easily converted for use on as- 
sembly lines as your production increases. 


PRODUCTION EQUIPMENT FOR ELECTRONICS 
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\e orkid for You 


THIS FELLOW IS TRAINED IN YOUR BUSINESS, His 
main duty is to travel the country — and world 

penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 


munications system, 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 


fied men of diversified and specialized talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine — 
the advertising pages. Its been said that in a 
business publication the editorial pages tell “how 
they do it”—“they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you— giving 
a ready panorama of up-to-date tools, materials, 


equipment, 
SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 


“listen” regularly and carefully to the practical 


business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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"1 FLIGHT’S CRITICAL 
FRACTION-OF-A-SECOND 


MONITORED PERFECTLY BY MYCALEX TMS55 SWITCHES 









At 10 feet or 100,000 feet, test teams rely upon telemetering 
for flight performance data. When signals fail 


vital information is lost forever. 


Perfect commutation of these microsecond signals is an 
important job of MYCALEX TM55 switches, whose specially 
engineered design is setting new standards of 
dependable, low- noise-level performance — less than 
1 millivolt peak-to- peak under most conditions. 
Their extreme durability (more than 5,000 hrs. 
continuous operation at 600 rpm) 




























ad taeda, sald : 
Cogt ch ite *. % significantly reduces down time. 
- lg "+, *o. 
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Individually designed to your 


specifications. Write to Dept. 448 
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for complete information. 
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Precision-moilded SUPRAMICA” 555 
Ceramoplastic Commutation Pilate 


*SUPRAMICA is a registered trademark of 
MYCALEX CORPORATION OF AMERICA 


for ceramoplastic material 


MYCALEX TM55 Commutation Switch 


SINCE 1919 





oA GARE SALE IPE IE ES 


the pevol thal has to be the best tn the world 


THE TETRAD DIAMOND PIVOT 


fer elechtcal indicating onstiuuments 


as used by 


SENSITIVE RESEARCH INSTRUMENT CORP. 


Manufacturers of Quality Instruments 


The engineering test reports as well as extended field use of Sensitive Research have graphically demon- 
strated the great improvements in electrical testing equipment made possible by the Tetrad Diamond pivot. 


Here are some findings of Sensitive Research: 


@® Drop Test: Pivot in ruggedized instrument survived small radius of pivot eliminates tapping Reduction 


300 falls of 4 ft. onto concrete floor, with no altera of friction coefficient by betrer than 18 to 1 ratio 


non SENSIUVILY OF uracy of instrument ' 
on of sen | > ey en ae _— @ No Hysteresis Effect: Tetrad diamond pivot and 
® Durability: No discernible wear of diamond piv mounting are completely non-magnetic 


wv sapphire jewel after 5,184,000 oscillations ov ‘ , 
, ppaire } la @ Reduces Servicing: Very economical when com 


eriod of 4 months ; 
| —— pared to servicing of instrument which exhibits pivot 


@ Friction Free: Highly polished riding and or jewel deformation 


, Perfect diamonds make Skilled lapidary per 
Expert with loupe s perfect pivots, Dia forming one of several 
lecting stones from monds which pa diamond cutting and 


large quantity of orig inspection are then polishing operation 


inal diamond parcel 
Only a small percentage 
pass this phase of rig 
quality 


are not 


crysta 


Shadowgraph inspe« Highly magnified 
Operator setting dia photomicrograph of 


tion of diamond pivot 
sad acluded , mond pivots into diamond pivot, Bef 


gle are important for holders, Exact alis 
tf t design ; 
mpleted diamond ve 
vot is enlarged on con 
ector and tf 
{ lolerance 
kept to within 
on radius and 


n included angle 


{ y have an engineering application where durability, » 
hape is important? Consider Tetrad Diamond Products. Please s 
Samples furnished upon request. Write to 


Manufacturer of 

DIAMOND PRODUCTS 

Pivots —. Styli — Engravers 
Gauge and Embossing Points 


(Pee ee eee | 


ye 


Dept. £2, 62 St. Mary St., Yonkers, 33, N. Y 
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Having your 
ups 
and downs ? 


... If they involve Wire Wound Resistors 


DALOHM has the answer! 


All Dalohm products are carefully designed and 


skillfully made to assure you of supreme quality and You Can Depend On 
dependability, plus the widest versatility of application. 


Outstanding examples of the Dalohm line are these 
miniature, silicone-sealed, wire wound resistors 


FOR THOSE TIGHT SPECIFICATIONS 


i. 


These Dalohm resistors combine high power rating 
with sub-miniature design. High heat dissipation and 
protective covering are achieved with vertical finned Another 
black anodized aluminum housings. Vertical single 
hole panel mounting is provided by integral threaded 
base and lock nut. Ruggedized construction assures 
dependability under the most extreme conditions 


Dalohm resistor that resolves power and 
space problems in tight specifications. Black anodized 
finned housing provides protection and maximum heat 
dissipation. Mounting lugs provided for horizontal 
mounting 


¢ Completely welded constructian from terminal to ¢ Completely welded construction from terminal to 
terminal terminal 

e Silicone sealed for absolute protection against e Silicone sealed for absolute protection against 
moisture, shock and salt spray moisture, shock and salt spray 
Three wattages and sizes: PH-25, 25 watts: PH Three wattages and sizes: RH-25, 25 watts; RH 
50, 50 watts; PH-100, 100 watts 0, 50 watts; RH-250, 250 watts 
Resistance values from 0.1 ohm to 60K ohms, Resistance values from 0.1 ohm to LOOK ohms, 
depending on type depending on type 
Tolerances from 0.05% to 3%, ‘Tolerances from 0.05% to 3% 


Ask for Bulletin R-33 Ask for Bulletin R-21C 


ihc hgh pi 


You are invited to write for the complete catalog of Dalohm 
precision resistors, potentiometers and collet-fitting knobs. 


JUST 


If none of our standard line fills your need, our staff of able 
engineers and skilled craftsmen, equipped with the most modern 
equipment, is ready to help solve your problem in the realm of 
development, engineering, design and production. 


Just outline your specific situation. 


REITER 


ag 


o le 


ORE CORTES. DO. ~cenctcceenee *deieie 


6 Alcina Ave 1270 Broadway 
1300 28th Avenue Columbus, Nebraska, U.S.A. Toronto, Ont New York 1, N.Y 
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Shown 
actual 


om designers can incorporate Sylvania’s 


new miniaturized diode in equipment where 


space is at a premium. It meets the standard 


Retma outline of .105” maximum diameter and 


.265" maximum over-all length and meets re- 


quirements for automatic production methods. 


Its construction inherently assures greater 


reliability and superior performance. 


Metal eyelet — fused to glass 
tubing — provides strong con- 
struction and builds in pro- 
vision for cooler operation. 
In Sylvania’s metal to-glass 
package, heat is dissipated 


by the eyelets and leads, 


Preassembled cartridge —By pre- 
assembly of the diode cartridge, the 
metal-to-glass design affords another 
advantage. The whisker and die of the 
diode are not subjected to excessive 
sealing heats. There is no danger of 
breaking down the conductive char- 
acteristics of the diode, 
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Nickel-plated Steel pin — butt- - . Smooth Solder Seal—is possible 
welded to copper lead adds PE 5 a only with glass-to-metal con- 
structural strength and provides mF struction. It adds reliability by 
coupling between the internal : preventing cracks and chips 
diode structure and the metal eyelet for greater when leads are bent at right angles for mount- 
heat dissipation. Nickel plating insures strong ing in printed circuit boards. 
welds, and good solder sealing. . 


New whisker mounting—The Write for complete details on this 
use of a crimp hold rather than important new diode development. 
impulse weld to mount the Address Dept. B20R 
whisker eliminates the possibil- 
ity in production of overheating the tungsten 
SYLVANIA ELeEctTRIC Propucts INC 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
formance over longer life. Shell Tower Bldg., Montreal 


WY SYLVANIA 


LIGHTING #¢ RADIO ¢ TELEVISION ELECTRONICS ¢ ATOMIC ENERGY 


whisker. Thus, the conductive properties re- 
main undisturbed, assuring more reliable per- 
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new { Formic 


Exceeds NEMA standards for XXP...meets New Formica Cirprint is far superior to any XXP ever 
UL requirements for printed circuitry made. The latest product of Formica-4 research, it is the 
meets MIL SPEC 3115B for type PBE-P first and only copper clad especially designed to meet the 
requirements of large volume manufacturers. 
Check these Cirprint properties against your requirements 
High IR: 250,000 megohms after 96 hours at 35° C and 
90% relative humidity. 
Cold punching: up to and including af . 
Low moisture absor pli n: 0.80% in 1” x 3” ly” sample 
subsidiary of after 24 hours immersion. 


< «££ VTANANT IED 


Application engineering Fabricating Research 


Want more information? Use post card on last page February 1, 1957 — ELECTRONICS 





TV—Radio— Phonograph and other electrical /electronic prod 
uct manufacturers can benefit from Cirprint, the frst copper 
clad laminated plastic ever to offer exactly the right combination 
of properties for this application. If you're a large volume con 


sumer of circuitry, ut uaill pay you to check Cirprint today 


aa tee 


Cirprint watermarking gives you quick, POSILVE, visual 


identification Eliminates costly and ineffective factory 


records and marking systems 


You can see the quality because ¢ irprint is translucent. Its 


smooth structure is free of all impurities Translucency also 


permits a visual check on the register of circuits printed 


OH Oppo ile ice ol a sheet 


from manufacturers who have tested 


t NXP ever made 


ire most useful 


kenthu lastie 


( inprint state it the be 


re ports 


and th it il 


out tanding prope roi 


Customer stock service 


February 1957 


ELECTRONICS 


miake fo your 


bulletin 


Carprint can 


»< nad today for 


Evaluate thie contribution 


electrical /clectromne product free 


755 [ ¢ thre handy coupon below or write born i ( OFrpo 
Ameri in ¢ 


incinnats G2 Ohio. 


subsidiary of yanamid, 4530-7 Spring 


Ave., ( 


ration, 
C,rove 
hormica Imerican © yanamid 


1530-7 Spring Grove Ave., Ohi 
Please send mea copy of Carprint bulletin 755 


Corporation, Sub, of 


Cincinnati 32 





New 23-acre Owensboro plant is fourth General Electric 
receiving-tube facility for serving TV manufacturers! 


ry / 
W ELL over a million dollars in building costs have gone into Irvine D. Daniels (seated), general manager, 


General Electric receiving tube department, 


General Electric's new receiving-tube factory on the outskirts points out to three members of the G-E field 


of Owensboro, Ky, Another large investment is for advanced commercial engineering staff—from central, 


. ° western, and eastern regions how facilities 
automatic machinery. Located on a 90-acre site, the plant itself : 

in the new plant are being systematically 
is 500 feet long and 200 feet wide, with special ventilation and brought up to full production, v 


air-filtering to keep out dust and lint. 


Here the tube needs of TV designers and builders are being 
met by new facilities unmatched in the industry. Here the 
prime targets are: sull more dependable tube performance... 
even longer tube life. ..even greater values that help to fom 
keep down the curve of TV manutacturing costs. s § 


\ opt 


Now, more than ever—from circuit stage through mock-up 

1 1 4 “4 
to receiver assembly—it will profit you to keep in touch with 
General Electric on a// your tube requirements! Electronic 


Components Division, General --lectric Co., Schenectady 5, N. Y 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





LEADING MAKES-— 
LATEST TYPES 
INSTOCK! 


AUTOMATIC ELECTRIC 
Type BQA and Many 
Others in Stock 


. + . ‘ _ , 
We maintain complete distributor AUTOMATIC ELECTRIC 


stocks of the following makes: Type 45 Stepper 
Wide Sete 


Advance Relays Phillips Controls 
Automatic Electric Struthers-Dunn 
Clare Leach Relays 
Neomite-Elgin Terado and Others 


We Anticipate Your Relay Needs STRUTHERS DUNN 
Keying Relay 


Relay Sales cannot get better delivery from a 


v y Types in Stock 


manufacturers than you. Relays now in 
stock were ordered as long as 10 months 
ago and selected by men who have special 
ized in supplying relays to the industry for 
many years. The items illustrated are 
typical of hundreds of thousands in stock. 
They are available in all popular coil ratings 
and contact arrangements. Why wait for 


relays? Call us today! PHILLIPS CONTROL 
G9QA Midget to 
Mounting. Many Ot 
in Stock 


Write or Phone for Same Day Shipment 
Phone West Chicago 1100 


RELAY SALES, inc. iadié tines 


. NEOMITE-ELGIN 
P.O. Box 186-A West Chicago, Ill. Sub Miniature Hermetically Sealed 
Relay. All Advance Types in Stock 


ELECTRONIC! 





The 
Greatest 
Names 

in 

British 
Electronics 
use 


Tubes 


British equipment manufacturers are making a vital contribution 
to the development of electronics in all fields of application 


‘Their products are being exported to every corner of the world, 
earning a universal reputation for advanced techniques and excellent performance 


The majority of these electronic equipment manufacturers con- 
sistently use Mullard tubes. This choice is decided upon because they prefer the 
greater assurance of efficiency and dependability, and because the vast manu 
facturing resources of the Mullard organisation guarantee ready availability of 
Mullard tubes wherever they are needed 


Supplies of Mullard tubes for replacement in British equipments 
are available from the companies mentioned below :— 


In the U.S.A. In Canada 


International Electronics Rogers Majestic Electronics 
Corporation, Limited, 

Department E2, Department 1B, 

81, Spring Street, N.Y. 12 11-9 Brentcliffe Road, 

New York, U.S.A Toronto 17, Ontario, Canada 


Mullard 


Electronic Tubes — used throughout the world 


MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, ENGLAND 


Mullard is the Trade Mark of = 
Mullard Ltd. and is registered in most of the principal countries of the world ass 
MEV 45 
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check the many advantages of 


NHASIWAGS Alumina Ceramics 


Industry-approved AlSiMag Aluminas are doing an outstanding 
job in more and more exacting applications calling 
for superior electrical characteristics at high tempera 
tures and frequencies . . . rugged resistance 

to mechanical shock and vibration . . . chemical 
inertness . . . resistance to repeated 

hot-cold shock. AlSiMag Alumina 

ceramics are hard, measuring 9 on 

Mohs’ scale . . . strong, offering 

extremely high compressive, flexural 

and tensile strengths. Precision 

tolerances can be maintained. 


Can be supplied in any quantity. 


AMERICAN LAVA 


A Subsidiary of py CO & PORATION 
Minnesota Mining and "@" CHATTANOOGA 5, TENN. 
Manufacturing Company  §""@ ssTH YEAR OF CERAMIC LEADERSHIP 





When you think of 


Think of Handy & Harman 
Because... 


@ Handy & Harman is the leading manufacturer of silver and silver alloys for industry. 


@ During 90 years in precious metals, Handy & Harman has helped develop many 
of the uses of silver by industry. 


@ Experience and research have established Handy & Harman as the Number | 
authority on silver. 


This experience and knowledge is at your call. Whatever 
your silver requirements, Handy & Harman is anxious 


to be of service. 
Here are some of the forms Handy & Harman manufactures: 


Fine Silver (wire, strip and foil) Silver electronic solders 


, 
Silver sintered metals 
Silver contact alloys Solder - flushed silver alloys a ag 


a ” 
@ Silver anodes and grain for plating © 
e 
@ Silver powders @ Silver chloride and oxide —— 
* + 
e a 


Silver flakes and paints Coin Silver (wire and strip) 


Silver brazing alloys Silver Bi-metals 


For your information file 
We have four Technical Bulletins giving en- 
gineering data on the properties and forms ; 
of Seedy & Harman Silver Alloys. We Your NO. Source of Supply and Authority on Silver Alloys 
would like you to have any or all of those 


that ont ena | interest you. Your request, HANDY &2 HARMAN 


by number, will receive prompt attention. 


Pine Silver . Bulletin A-1 General Offices: 82 Fulton St., New York 38, N. Y. 
Silver-Copper Alloys Bulletin A-2 ; 
Silver-Magnesium-Nicke! Bulletin A-3 OFFICES and PLANTS © BRIDGEPORT, CONN 
. . : PROVIDENCE, R. |. © CHICAGO, ILL. « CLEVELAND, 
Silver Conductive Coatings Bulletin A-4 OHIO © DETROIT, MICH. © LOS ANGELES, CALIF 
TORONTO, CANADA ° MONTREAL, CANADA 
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yi another successful application 
Oy ee ee 


for hybrid auto radios 





cy Information about the 12AL8 and other special purpose tubes is 
= ie 
available upon request to Tung-Sol Commercial Engineering Division. 


ELECTRON TUBES AND 
SEMICONDUCTORS 


MINIATURE 
eae 


SEALED BEAM 
eae) 


WEAT 








TUNG-SOL ELECTRIC INC., Newark 4, N. J. 


Sales Offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.; 
Dallas, Tex.; Denver, Colo.; Detroit, Mich.; Irvington, N. J.; Melrose 


Park, Ill.; Newark, N. J; Seattle, Wash 
FEBRUARY, 19 
ge 
yy 
if 
tei} i . The 
SIGNAL et To ALUMINIZEL SPECIAL PURPOSE 
FLASHERS ae) .1, PICTURE TUBE ae) a 








SEMICONDUCTOR 


49) ee 


STABILINES type T™ (Tubeless Magnetic) 
are the newest automatic voltage 
Pa © i U B E Ss regulators offered by The Superior 


to replace in Klectric Company. Without tubes, 


moving parts or transistors, the TM’s 


provide constant voltage regardless of 


Ra oO T fg? A ae gS a Ss T oO oe gy line or load changes. Where failure at 


any time under the most adverse 
NO MOVING PARTS operating conditions cannot be tolerated 
or where maintenance is not a possibility 


to wear out for long periods of time, a STABILINE 


type TM 1s a necessity 


STABILINE’ TvPE TM 
(Tubeless Magnetic) 


ae ate nm 


| 1 
ie 
‘ 


tt 


y 
rm 


eel 
ne 
eee 
set 
— 
eae 
a) 
sy 
ne) 
ee 
end 
ee ed 


eee 


FOR UNATTENDED LOCATIONS STABILINE TYPE TM CHARACTERISTICS 


ave relay stations ; INPUT: 975-135 volts, single phase on nomir FREQUENCY: ¢ — 
115 volt types WAVEFORM DISTORTION: 
195-255 volts, single pha f RESPONSE TIME: Lew ' 
volt types ‘ 1 
OUTPUT: Adjustoble 110-120 on nominal areas Oe 
FOR CRITICAL APPLICATIONS 115 volt type e ‘ 
Adjustable 
volt types 
A RACY: | volt bar Vir T 
% = = r | ; ‘ . LOAD: Av . 
an unattended factor changes POWER FACTOR: 


« Where sudden need for tube replacement 
re 


ne in a proc 


THE SUPERIOR ELECTRIC COMPANY 
202 MIDOLE STREET, BRISTOL, CONNECTICUT 


Please send STABILINE Bulletin S157 
Have your representative call 


Name 
Company 
Address 
City 


"Trademark Reg. U. S. Pat. Off 
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ACCURACY 5 PARTS IN 10... 
and rugged! 


The Marconi TF 1059 is a 4-10 KMC cavity wavemeter in which 
ruggedness and dependability take equal place with high accuracy. The 
resonating system with its precision-built micrometer tuning is guarded 
from knocks and dust by total enclosure in a conventional instrument 
case. Micrometer adjustment is by means of a panel knob and friction 


drive; micrometer setting is viewed through a port incorporating a 
THE MARCONI magnifying lens, The meter, which responds to inputs as low as | mw, 
is protected against overload by a cut-out relay. A coaxial input 
S H F connector, a sensitivity control, and terminals for coupling to an extra- 
e ene 


sensitive external meter, are further features contributing to the all- 
round utility of the Marconi Tk 1059 

WAVEMETER 

Type TF 1059 


SPECIFICATION 


FREQUENCY RANGE 
4to 10 KM 


ACCURACY 
0.05 


DISCRIMINATION 
0.02 to 0.03 


SENSITIVITY 
A meter reading of greater 
than 15°, f.s.d. is obtained 
for | mw input 


MARCONI 44 NEW STREET: NEW YORK 4 
INSTRUMENTS 


HEAD OFFICE: MARCONI INSTRUMENTS LTD., ST. ALBANS, HERTS., ENGLAND 


TC 87 
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pact of ni ngi ing break Ktensiv «| ce O » entire DAYSTROM 
at block the 1 tical applicatior iuto yanization with vo-mechanisms, controllers, air- 
computer and memory devices, gyro 


j 
ig equipme nt and digital stems 


de signed system 1s the *+y to more 
profitable operations. For further infor 


vrite for our FACILITIES REPORT 


i 
I-R*-E Show in New York, March 18-21 


ROM SYSTEMS 


DIVISION OF DAYSTROM, INC 
5640 LA JOLLA BOULEVARD 
LA JOLLA, CALIFORNIA 
GLENCOURT 4-0421 





4AOO cp: 
t 2 @ PRECISION FREQUENCY 


For 


GUIDANCE AND FIRE CONTROL SYSTEMS 


GROUND POWER AND LABORATORY SYSTEMS 


VARO 400 cps SPEED CONTROLS provide the power, ref 
erence standards and measurement means to insure accurate 
performance of systems functions. Write for complete details or 


assistance on any of your design problems 


POEL AT Ce OM Oe Te 


; . ¢ *% 
VARO ELECTRONIC PRECISION EQUIPMENT 
Speed 


Precision frequency rotary, electronic and transistor inverters 
controls for alternators — motor, turbine, or engine driven 


TUNING FORKS FREQUENCY METERS 
FREQUENCY GENERATORS FREQUENCY SENSITIVE RELAYS 


REGULATED D.C. POWER SUPPLIES 


FIXED STATION AND MOBILE VHF TRANSMITTERS AND RECEIVERS 
REGULATED OUTPUT AMPLIFIERS REMOTE TONE CONTROLS 


RIPPLE RO 


sy NV Q. oe Se yee as 
VA Rae@, Ig 2201 Se STREET, GARLAND, TEXAS 


FACTORY REPRESENTATIVES 
Ray Gilmer RH. Bouchard Phil McDanie 
638 South Van Ne 941 North Highland P.O. Bow 553 
. alifornia Arlington, Virginia Far Hills Branch 
Phone 4 2061 Phone REpublic 4.0154 Phone JAckson 5.2283 Dayton, Ohio 
or Xmor 36 
EXPORT Phone OXmore 4364 
Steven P. Nogel, 1626 ‘Eye’ St... N. W., Washington, D. C Phone MEtropo 


los Angeles, ¢ 


tan 8.3543 


Want more information? Use post card on last page 
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HOW TO ADD TO THE 


Saleability 


OF MANY ELECTRICAL PRODUCTS 


. Instruments 
-Appliances 
.- Small Motors 
.Radio, TV, 

Audio Equipment 


TO ENGINEERS, Stackpole Slide Switches in more than a dozen in- 
expensive types offer many interesting design possibilities for improv- 
ing product performance. 


TO BUYERS of today’s instruments and appliances, the convenience 
of unique and attractive modern switching arrangements exerts strong 
sales appeal that far exceeds the modest cost involved 

Stackpole Slide Switches cover the 14 to 3 ampere range. They vary 
from simple ON-OFF units to types that provide complicated inter 
circuit switching in minimum space—often with less costly mount 
ings than conventional switches. Electronic Components Division, 


STACKPOLE CARBON COMPANY, St. Marys, Pa 


§$-L-I1-D-E SWITCHES 


New SLIDE SWITCH DATA 


Stackpole Bulletin RC.100 jus? out gives 
complete ratings, dimensions modifications 
and other specifications for all standard Stack 
pole Slide Switches Write for your copy or 
see your local Stackpole representative 


KEY TO CONTACT ARRANGEMENTS 


POSITION 
POSITION 
POSITION 
POSITION 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER : SIABILITY 


1000 WATTS WITH .003% STABILITY 


Rugged, versatile general purpose H. I 
transmitter—Acrocom's 1046 packs 1000 watts 
of power and high .003°% stability under 
normal operating conditions (0°to + 50°C 

Excellent for point-to-point or ground-to 


air communications 


Multi-channel operation on telegraph Al, 
or telephone A} with GM-8A modulator 
new Acrocom 1046 can be remotely controlled 
with TMC-R at control position and uses only 
one pair of telephone lines. In A} operation 
the local dial control panel 1s located in 


modulator cabinet 


Transmitter cabinet has 8%4 inch panel 
space available for either local dial control 


pancl or frequency shift keyer 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2.0—24 Mcs. Operates on 
one frequency at a time; channeling time 
2 seconds, Operates into either balanced or 
unbalanced loads. Operates in ambient -35” 
to+50° C. Power supply: nominal 220 volts, 


50-60 cycles, single phase. 


Complete technical data on request 


Now! Complete - package, lightweight 
airborne communications equipment by 
Aer-O-Com! Write us today for details! 


3090 S.W. 37th AVENUE MIAMI33, FLORIDA 
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Specialized Technical Skills 

OOM) Se lt Met ea 
specialists... with a world-wide 
reputation for delivering varia- 


ble resistors exactly as specified 


Maal teal ai ea ae 
323,000 sq. ft. plant devoted 


to variable resistors 


Your changing Requirements An- 
ticipated—continuous research 
develops new materials, designs 
OM et me ak 


Tee a a 


Tete eh 
CM at Melee alls 


basis. 


Dependable Delivery exception- 


ally good delivery cycle 


eee rin ie) 
a ee Ce Le ae 
white TV, radio, and other com- 


MCIAt Lil) tt a 






Variable resistors shown 2/3 actual size 


WEST COAST MANUFACTURERS: 7 
Many types of variable resistors now in production at 
Pee Me til Me ea ae ee 
compression molding business also invited. Prompt 
delivery. Modern versatile equipment. L. A. phone 
Clinton 5-7186. 








POs ee Ce 
specific requirement. Consult CTS 
SPECIALISTS on your current variable 
resistor problems. Ask for 62 page 





catalog. 
JEST COAST SUBSIDIARY EAST COAST OFFICE Telia i Mel ile = 
ee CR 130 N. Broadway rt me ee 
alifornia, Inc Camden 2, New Jersey Buenos Aires, Argentina 
ee Cu ee Phone: Woodlawn 6-1668 Montevideo, Uruguay Ae aa 


buth Pasadena, California TWX No. Camden NJ 380 Te ei ia Pa 
A. Phone: Clinton 5-7186 Phila. Phone: Market 7-3129 Sao Paulo, Brazil 


‘aha col hd Poi iti Re Pat sae CHICAGO TELEPHONE rt 


ANADIAN SUBSIDIARY John A. Green Company Sylvan Ginsbury A 0 
C. Meredith & Co., itd PA ey OO Lada ad | 
rea ee La) et ame tT! New York 18, New York 3 
CULL a ee a a Ue ee ad 
eee Beene tie, 


The Exclusive Specialists in Precision Mass Production of Variable Resistors 


Volts— 
Microfarads and 
Miniaturization 


sistor Circuitry 


The daily progress of transistor usage is calling for 
smaller, yet better components. Mallory is proud of 
their continuous contribution to miniaturization 

smaller components without sacrifice of reliability. 


In the power supply field, Mallory is a pioneer in 
the development and production of mercury cells 
Their techniques have made possible mass produc- 
tion at highest quality levels. The constant voltage 
discharge characteristic is ideally suited for tran- 
sistor operation. 


Mallory subminiature Silverlytic® capacitors offer 
high capacity in a minimum space. Types TAP and 
TAW are available in a broad range of capacities 
at several voltage ratings. The newest, a tantalum 
capacitor designated as type TNT, is only .145 inch 
in diameter by . inch long It is available in five 
basie sizes ranging from 80 mfd at 3 volts to 8 mfd 
at 50 volt 


Mallory will be glad to consult with you on specific 
problems of miniaturization and transistor appli- 
cation components, or supply full technical data on 
battery, capacitor and other Mallory products. Write 
us, or contact the Mallory representative—today. 


Expect more...get more from 


en nr ne a 


1 OP eR 5 ER m P.R. MALLORY &@ CO. inc 
Serving Industry with These Products: A L I O R 


Electromechanical Resistors © Switches « Tuning Devices ¢ Vibrators 
Electrochemical Capacitors © Mercury and Zinc-Carbon Batteries 
MALLORY & ° rar: 
Metallurgical Contacts . Special Metals « Welding Materials c n INDIANAPOLIS 6, INDIANA 


Parts distributors in all major cities stock Mallory standard components for your convenience 
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> CONSOLIDATION ... Technical 
habit of 
In between spurts there 


progress has a occurring 
In spurts 
are lulls, or what appear to be lulls 
Actually, these are often 
which 
eemingly 
the 


these 


periods in 
made on 


too little to 


progress is being 
little thing 
make headlines in 


But 


themselve 

in combina 
tuff of which 
Important commercial developments 


little things, 
tion, are often the 
made 
We eem to be momentarily in 
Many 
ae velopment are 


but few of 


are eventually 


ich a 
te hnical 


pe riod intere sting 
be Ing 
reported to u them ap 


pear to warrant page-one handling 


Similarly, there is much commer 
but little of it j iff 
different the news of 


the past six months to have 


clal news 


ciently from 
long 
Rather, the in 


try appears to be 


ge significance 
gathering 
deas and strength for the next big 
push, whatever and whenever this 
may be 

The key to 


dation of past gains. 


1957 may be consoli 


>» MACHINE OF PARTS... Di 


igners of electronic equipment fre 


+ 


quently use computers to 


the 


predict 


performance of new circuits 
Usually, the values of the compo 
nent parts to be initially used 
more or |e 


the ba 


tne circult are 


chosen on 


performance 


compo 
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CROSS 


TALK 


substituted and the 


computer tries again. 


nent values are 
Now comes a computer that elimi 
still The 
engineer informa 
the 


also 


nates more cut-and-try. 


design feeds in 
about 
itself. He 


tions to be sati 


tion propo ed circuit 
feeds in the condi 
fied by the 


rhe machine then tries 


circuit 
various val 
ues of component parts in critical 
and delivers a 
that the first 

the required 
What comes 
that de 


nositions complete 


answer 0 


prototype 


doe iob 


May De 


igned itself 


next? a com 


puter 


> BULLS ° Beari h 
hibited by many 


attitude ex 
potential manufac 
color-television 


turers ol receivers 


is not shared by technical personnel 


of non-color television stations 
Station engineers are itching for 
their 
the vo ahead, 


iblic would stir up the 


ait impatiently for 
front offices to give 
vish the } 


ituation. 


> GRASSROOTS 
educational emphasi 


the 


more 


than 


enginee! in the 


help reduce shortage of 
immediate future 
but more and more people are 
ing that the key 


“Catch 


agree 

to tomorrow is the 

phrase em youns 

One Vay 

ini} t I On nyinee! 
a a Career to invite 


and high 


plant and 


grade 


chool chool pupil to 


particularly re 


‘ 


our 


W. W. MacDONALD, Editor 
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earch laboratories. Teachers are a 
good point of contact 
If the had 


started on this tack when the short 


electronics industry 


became during 
tead of 
then 


situation 


aye first apparent 


the war, in scrambling each 
yeur ince for college gradu 
ates, the would be easier 
> D.0.A.... We 


the need for 


haven’t harped on 


more careful assembly, 
inspection and packaying of ele 


‘ 


tronic equipment for over a year 


but a recent ¢ e causes 
to pluck thi 
One unit of a pair of tran 
home for a tryout 
York rush-hour 
Inspection of 
that 
socket 


story 


x poe rien 
tring once again 
ceivers 
carried through 
the New proved to 
be dead on arrival 
the jangling innards disclosed 
had 
rhe particular point of this 
is the fact 
designed for use in 


Radio 


a vibrator jumped its 


that the equipment was 
the Citizens’ 
band. The user is not sup 
the little blac« 


whatsoeve! 


po ed to open box 


for an reason 


UNDERWATER 


acous 


> HEADACHE, 


One particular type of 


tical torpedo home on the noise 


made by explodir y air bubble : and 


ich bubbles are made by cavitation 


around a submarine’s propeller 


countermea ire ] to re 
ltzer tablet 


bub 


as 
vhich makes bigyver and better 


ble luring the torpedo into an area 


vhere the sub ain't 








Typical studio setup uses conventional tv camera housing as flying spot source. Strobe units provide general lighting during blanking 








Color 


By HAROLD MATE 


ji VV 


apne has been a need in color-t 
broadcasting for a high-quality 


live pickup device hich { 
and relativel imple t maintal 
and ope ite lo meet this need, the 
Vitascan system is «ce eloped \ 
though it can not replace the image 
orthicon color ime) the 

fem ha feature vhich cat tye 
ised advantageously in commercial 


broadcasting 


System Operation 


The svstem, shown | 
ba ed on un extel on f the fl 
pot canner prinberpic 


138 


TV System Uses 


he light inmodulated 
canned ruster 1 focused on the 


flying 


from an 


cene to be televised Phe 


vyhnich l reflected 


from the cen intercepted b 
( ht pick ip scoop each of whict 
contains four photocells; two of the 
phototube in each” pick ip COO} 
are connected to the red-proce ing 
amplifier one phototube 1 co! 
nected te the yreen proce Ing am 


fourth photot ibe 
( nnected ti the bh ¢ 
\ filter of 


transml lon | 


processing 
amplifier 
pectral 
front of each phototube 


l 


trical 


placed i 
30 the elec 
uutput from the tube is a 


measure of the intensity 


of the reflected light from the 
cene 

In the processing amplifier, each 
iynal is properly clipped, phosphor 


appropriate 


and color 


corrected, gamma corrected and has 


the proper amount of pedestal 
added, The final output consists of 
three Iimultaneous color ignals 


vhich can be applied to an encode1 
monitor 
thought of as 
of a conventional studio 
The 
replace studio light 


oO imultaneous color 


The 


the reverse 


ystem can be 


camera 
ple kup 


ing fixture 


etup phototube 
COOps 
and the cathode-ray 


tube light 


ource replaces the im 
on camera 


othe. 


apye-orthi 
No light 
ny the 


than that created 
scanning beam can be al 
lowed to fall on the 


during scanning time. Any extrane 


photocells 


would produce noise in 


The studio must, there 


ous light 


the picture 


fore be constructed so that it i 
light tight 
lo pre le light for stud per 


February 1, 1957 ELECTRONICS 





| 

| 
ee i ’ 
: } E 60H 





- 4 , 
: 
> 
> 
—— > ‘ 
FIG. 1--Vitasca ystem f{ ve or-tv pickup shown in block form : 
ve Mi 
FIC 2. Persistence characteristic of P24 phosphor 
UMMARY Ilying-spot scanner in camera head illuminates seene in 
: dt . 443 
darkened room. Reflected light is picked up by red. green and blue-sensitive 
e) phototube banks to form luminance and chroma signals. Strobe lights pro- 
vide general studio illumination during blanking periods. System is applica- 
ble to live pickup for commercial broadcasting and for industrial applications 
nne t ee b ! } f eno! teristhe hich 1 he I n Fig ) this ,_nercent ! ! er the 
lamy nized and de 1 du The gun structure and small grain entire raster 
ert Dlanking time ze of the phosphor in the »AUP24 
Sweep Loss Protection 
c Ligh permit the canning raster to be 
amera Light Source vadueed ic ze and still maintais I fect the ert inst f 
The rY Pile ner tilize adequate pict re res ito! eet tre pr tection circult now! 
»oAUP24 t f tne nt ( The reduced raster 1Z¢ How in Fig ’ provided Phe ertical 
Phe tube rn ed t} thie norte focal lengt} ensé t rye flyback pulse ipl ed to tne plate 
camera nou Vv Es embl ed for the ame l¢ il ‘ f | i rectified, cnar ng C’, to 
t! t in be moved fort! lable thre eptn ¢ eld | th 
fo) ( opt il f these lense I} } f he ne t ep e from the hor 
he ( t Taal engttl ! erabl ! ‘ thie ! tp transitorme ay 
! de 1 ‘ ‘ tit t} f field of the ter ‘ t the cathode f | hic 
il} I ed and i} Phe tandardad con em f ( re tne tip i the horizonta 
ry t< oo “a } rre ! ! ‘ ! the me! ( ‘ tne total of the narve on ¢ 
\ it 0 percent tne cle 150 mr nd 210 mm ! 1 tyne ey! ‘ norizonta pulse 
rrent t zed b the f respond t the rf) te ~0-mn ry taye ppeal acre kk ind R 
elect) ‘ nd the emainde the plement for i! mae rth pol n of tl oltaye | then 
{ ! é é mera nlied ft the rid f \ t} ‘ 
re ,4 The rie ( ! ! ! hor 
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hot h 
and deenet 
the ert 


present If one or 
fail, V, cuts off 
the relay which biase 
to cutoff 

Focus voltage for 


er are 
pul ec 


IZes 


the ert is ob 
from a_ bleeder 
the 
yround, a 
istor R 
OBDAA 


yround 


tained placed be- 


tween high-voltage input and 
Fig. 4 te 

adjust the 
which the plate-to 
impedance and determine 


the focus 


shown in 
the 


varie 


bias on 


voltaye 


High-Voltage Supply 


High voltaye for 
plied by a Du Mont 
upply 
at 600 pa 


the ert i up 
5313-B 
This unit 
The out 
oscillator | 
6C D6 


high 
voltage 


power 


) 


supplies 27 ky 


put of a blocking cou 


pled to a pair of tubes 


driving an autotransformer which 


upplies a 24-kv peak-to-peak pulse 


rhe 


arranged 


pulse is applied to a ladder 


high-voltaye rectifier 
lucite con 
filled with 
fluid 


corona and break 


quadrupler circuit in a 
This 
Corning 


tainer container 1s 


Dow 200 Silicone 
which eliminates 
down 
Hivh-voltage regulation is) ac 
complished by sampling a portion 
of the high voltage and feeding it 
through a d-c amplifier. The ampli 
the voltage 
D6 drive 


\ standard image-orthicon view 


determine 
the 6( 


fier output 
on the screens oft 
finder is placed on top of the cam 


era head to permit framing and 
video signal for the 
the 


video 


focusing The 


viewfinder 1 obtained from 
monitor output of one of the 


processing amplifies 


140 


FIG. 3--Protection circuit prevents damage 


Phototube scoops are hung from studio 
ceiling with pantographs 


The photocells used to pick up the 
reflected light from the scene are 
K1416 red pickup cells and K1420 
The 
type with 


blue-green pickup cells. cells 
the 


10-staye 


are of end-window 


box-type dynode multi 
pliers. 

Average cathode sensitvity is 60 
ya per lumen, optimum photoelec- 
tron collection is accomplished by 
adjustment of the potential between 
the separate shield and the photo 
cathode. The box-type dynode re- 


ults in low leakage currents be- 
cause of the long leakage paths in 
the tube 

lo properly shape the red, green 
blue 


color tv, 


and channel sensitivities fo 


color filters are placed in 
front of the phototubes, Figure 5 
the the 


crt and the spectral response of the 


hows spectral output of 
color filters and the photocell. The 
normalized resultant R, B, G sensi- 
tivities are obtained by taking the 


product of the three spectral re- 


FIG. 4—-Focus voltage-regulator circuit 


crt in case of sweep loss 


sponses and multiplying by a factor 
which will make the area under all 
three curves equal. 


Red Boosted 


loss of signal 
channel 


response in 


serious 


The 
is in 


most 
the 
red 


because of 
both the ert 
The red output 


red 
poor 
and the photocell. 
is doubled by using two red photo 
tubes for every green and blue tube 
To obtain equal R, G, and B signals 
for equal-energy white balance, it 
is necessary to adjust the negative 
voltage applied to the cathodes of 
the photocells. 
control pane] is available for this 


A photocell voltage 


purpose, 

The video output of each pickup 
scoop color channel terminates at a 
video junction panel located within 
the studio; from the junction panel 
the 
processing amplifier. 


video is coupled to the proper 

Since the cable is not terminated 
at the 
cable from the pickup scoop must 
be kept short to minimize the ca 
pacitance at the junction point. For 


junction panel, connecting 


long video cables, a mixing ampli- 
fier would properly terminate the 
output of each photocell 


Processing Amplifiers 


The video signals developed at 
the junction box are applied to the 
processing amplifiers (Fig. 6) 
through 185-ohm coaxial cable. To 
limit the high positive white peak 
on the the 


caused by the pulsed light 


grid of econd 


stage 


source 
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This 


ery stal diode 


takes the form of a 


30 biased that conduc 


clipper 


tion will not occur when 


the posi 


pul e exceeds a pres¢ ribed 


vel. 7 he clipper is set so the pulse 


is not positive enough to drive the 


second video stage into grid current 


not clipped s« 
compression of the videe 
curs 

Because of the 
of the P24 phosphor 


to insert peaking 


time 
Fig. 2), it is 
into the 


the tran 


finite decay 


necessary 
to correct 
the 


ynt De as 


video amplifie 
lent re systen 
It mi 


different 


ponse ot 
that a 


ation 


umed 
Trequency compen 
the 
than for 


to 


needed for transition 


jack to 


from 


VO ild pe 


from white the 


change white black since 
the 


tically in 


phosphor excitation 


is pra 
tantaneous while the 
phospho decay is 
the black 


the photor é ll ple kup wo ild 


pot were to scan from 
to white, 
at first see a maximum brightnes 
the 
till provide the maximum 


the 


ild 


then, as spot moved, it would 


Instan 
taneous brightne plu decay 
brightne 
The light 


is, therefore, 


Iny 
input to the photocell 
proportional to 


integral of the original light decay 


Strobe lighting fixture contains five xenon-gas 


gered by negative vertical drive pulses 
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. . 
exponential If 


the 


Table I—Depth of Field of 
Vitascan Camera Lenses 





Focal Sub jec 
Length Distance 


(mm) (feet) 


cnaracteristl Since the 
characteristics 1s 
’ the 


the 


an ¢ 
same form 
light Oo 


its integral is of 
that 


as a function of 


Assuming 
time rises 
taneously and decay according 
the function L(t 1é + Be 
the black to 


white signal } 


«a4 


lamps which are trig FIG. 5 


det 


? 


“ay 


itp it 





function, 


ag 


and R, B. G outputs 


At ¢ 
St 


tl 


I 


rhe 
clamped 
ypummi 
amplifier to be adjusted a 
At 
the 
diodes 
tor 


peak 


re yaln | et 


ignal 


vhite to 


infinity, S 1 
arting from thi level of 


the pot yoes behind a 


Peaking 


the 


amplifier 


accomplished in 
re of the 
lacing R-( 
cathodes of 


tants in 
he 


time con 
these tage 
tant can be adjusted o 


peak at low, 


medium and high 


frequencies 
After 
black positive waveform at the grid 


\ 


phosphor correction, the 
clamped to blanking level 
during each horizontal blank 
period 
the cathe 
amplifier 4 allows the 


bie of 


circuit in de of 


character! the video 
desired 
signal to 
stal 
the cathode re 
nonconducting and the 
by the 1.800-ohm 
cathode. When the 


from 


white, minimum 
grid of \ the 
which shunt 


three ery 
are 
tor in the 
change ively 


blac hk ° 


progres 


the three diode 


PHOTOCEL | 
SENSITiVIT 


GREEN \ 
SIGNAL \ 
OUTPUT, 


RED SIGNAL 
OUTPUT 


Spectral response characteristics of crt, filters, phototubes 





vain 
mtiim 
three 


thie 


f the 


ite 


title 


fect 


the 


eration above >» rn the 
Addition a large 
ile 
up 


the 


During 


the 
tive 


olf the 
ithode 


control 


and 


Network L.( 


the 
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Processing amplifier provides phosphor 


the 


control 
iting chi 
amplifies ay i LEVO 

portior desiy The output y V. and | 
White, ¢ slack used in the 

ine 


black 


objectionabl lo minimize the ef a | 


vel thie Nose may 


permit 
rhe pedestal control consist trol at maximum, 1 
{; 


anode 


chanye the point oft cut 


aperture 


le L 


isted from 7 te 


permits the 


ince the relative phase 


“pe uv { ! * aperture correction net 


vith a black | ie ] , a layying pha ( ni 


permit ady vO / BE, and C,, } 


oO that the total pha ( nitt 


processing amplifier 


entially double cathode fol 


tuve vain j laximum at are 


become lowers, each capable ol producing 


ignal with good linearity 


thie iivher noise content of and frequency respons¢ alony with 


video, coil L, is inserted low power cor 
vith blac tretch diode A 


e high-frequency 


umption 


uming a g of 5,000 mi 


deyen cromhos for each half of the 5687, 


midfrequency gain from. the 


blanking yrid of \ to the video output ter 


control of mination, with the video gain con 


0.475. Unde 


pedestal 
il diode inserted between these conditions, the output imped 
of V, and the grid of J ance is 32 ohm lo match the im 
the time of normal video, 
of the diode i 
the cathode 
blanking: 1 
the diode plate | posi 
the cathode and so ¢ 


more post 
When the 


ndded, if 


iynal, Changing the diode 


voltage with the pedestal 


7 


ts the pedestal level 


Aperture Correction 


Improve 


{ ( i iil oat | » . 
prequ : Camera head contains crt light source 


gamma and other corrections for video signals from phototube bank 


pedane 


if 


LQ me 


Sync Light System 


fo produce the pulsed light for 
ido illumination, an 

lamp 1 ised in the 

iipment. This lamp 1 
haped tube containing xeno! 
yus with electrodes located at eac! 
end of the tube The high voltage 
applied to band 
ide of the 


voltawe 


trigger potential | 
vrapped around the out 
tube. When the trigge) 
applied, the vas Is lonized and the 
d-« potential applied between the 
ends of the tube causes gas current 
flow: the ga prod ices blue-white 
light output 
To provide a suitable light leve 
five xenon lamps are used in e: 
light fixture and four fixture 
used with each system 
The light 
yative vertical drive pu 


vhich de 


e applic d to 


trigver unit con 
ratrolr 


forme) 
rht fix 
When the 
pulse 1onize the xenon 
pacitor connected acro the xenor 
amp discharge through the |: 


producl 
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Capacitance-pickup gage in body of model is checked before nose assembly is installed. Close-up (right) shows installation 


Capacitance Pickup 
Measures Small Forces 


By JOHN DIMEFF and THOMAS B. FRYER 


le 


*UMMARY 


Noncontacting arm on angle-of-attack potentiometer re- 
duces friction to permit measurement of very small forees acting on air- 


plane models in wind tunnel. Accuracy and repeatability of unit is within 


“0.02 degree of rotation over temperature range from 0 toe 150 FF at 


pressures from O to 70° psi 


IND-TUNNEL testing requires ironment d 0 ley 0 omes a | itance plate in close 
a small device that can be « the trictior : ( cimit ‘rtal 


vercome in portions of the 
mounted inside a test model to tion associated wi the po tance element and 
measure angle of attack, or the ro meter 


wipe! li also provided moved from other 
tation of the model about a hor 


mprovements in problems of reso 


arrangement 0 
zontal axi Accuracy must 


‘ ‘ 


be on, iinear y and hystere 


maintained while the model is sub 
— , Contactor 
jected to large excursions of am 


i 


bient pressure and temperature ndesirable effect applied 


and to rotations of 10 dey about auses the 

the two axes perpendicular to this irrent through the capaci 

horizontal axis ! l lement ) la iret i e formed between the coupling 
A resistance-potentiometer ele I id those elements of 

ment suspended as a pendulum and n close proximi 

moving past a wiper is the simplest ling plate 

system usable in the tunnel en 


magnitude of current 


ELECTRONICS — February 1, 1957 





Angle-ol-attack transducer uses resistance element pivoted as pendulum on jeweled 
bearings passing through capacitance pickup arm 


is determined by the position of the 
coupling plate, the effective capac 
itance between resistance element 
and the coupling plate, and the im 
pedance of the circuit between the 
lead to the and the 


return to the alternating potential 


detector unit 


ource 
The 
lidewire type 


operation of the normal 


potentiometer ele 


ment is thus altered in several 


important respects. Frictional re 


straint and wear are eliminated. 


ince the modified device depends 


on electro lati 


coupling which 


FIG. 1 


Capacitance-coupled potentiometer (A) and its equivalent circuit (B). 


shift 
the other, greater resolution is ob 
Klectrostatic effects of the 
elements of the re 


yradually from one wire to 
tained, 
various sistance 
wire within the region of influence 
of the coupling plate are effectively 
Local non 


averaged by the plate. 


linearities are averaged over the 
length of the coupling plate and the 
effective linearity of the transducer 


is thereby increased. 


Bridge Circuit 


Since the magnitude of the 


coupling capacitance could’ be 


Bridge 


arrangement (C) permits balancing out cable capacitances 
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ly altered by small physical 
of the resistance element in 
a direction perpendicular to the di 
rection of motion and since electri- 
indicators 


cal leads to remote 


large and noncon- 


might 
stant-impedance loads, an indicat- 


present 


be utilized which 
detection of the 


ing circuit must 
allows accurate 
angular position of the coupling 
plate in the presence of these var 
lable electrical quantities. 

The basic 
1C is 


impedance in the detector circuit 


Fig. 


insensitive to 


circuit shown in 


satisfactorily 


The resistance element of the basi 


transducer i divided into two 


parts, R 


the electrical center of the coupling 


and #&,, formed between 
plate and the two ends of the re 
istance element. These two parts 
are connected in a resistance 
bridge, the remaining two parts of 
the bridge, R, and R,, being formed 
by a remote resistance potentio 
meter of conventional type. 

The contact of the re 
mote grounded 
the elec 


lead to the capacitance cou 


movable 
potentiometer 
Under balance conditions 
trical 
therefore, at ground 
shield of the 


coaxial cable connecting the trans 


pling plate i 
potential. Since the 
ducer to the remote detector is also 


at ground potential, no current 


flows in the circuit at bridge bal- 
ance, and therefore, the circuit is 
insensitive to coupling, cable and 


detector impedances, 


Construction 

The angle-of-attack transducer 
itilizing this technique is shown in 
The 


istance 


the photographs pendulum 


formed by the re element 


moves past a stationary coupling 


plate by rotating on an axle sup 


ported at its two ends by jeweled 


pivot bearings. 

All elements of the coupling plate 
circuit are shielded to prevent cou 
pling to extraneous elements of the 
its leads 
repeatability of the unit are limited 


friction of 


Accuracy and 


resistor or 


predominantly by the 
the jeweled bearings and have been 
found to be within +0.02 degree of 
rotation. Overall rotational range 
of the 
30 deg 
Effects of 
to 150 F 


70 psi are negligible. 


instrument as designed j 
temperature from 0 
from 0 to 
Rotation of 
40 deg about axes perpendicular 


and pressure 
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BAND-PASS PHASE DETECTOR 
FILTER 


PHASE 
INVERT 


FIG. 2—-Complete self-balancing system uses 2-kc oscillator to drive transducer bridge. Error siqnal is balanced out by servo-driven 


potentiometer ‘ed from output of servo amplifier through phase detector 


‘ 


n irn coupled to the 
f the unit reul li gal [ ¢ rvo-potentiometer and rotates 
the final in- proximately 0.99 from the cente hi ntiometer in such a dire 
is shown in Fig. 2. The vire to inner shield giving an effe tion as to reduce the error signal 


ervo-balancing bridge of this cir- tive reduction in capacitance by a ensed by the amplifier. 


; 


i ipplied with z volt rms, factor of 100. Since the coupling \lthough the capacitance be 
perat apacitance in the potentiometer tween the coupling plate and poten 


is only 3 to 10 wuF. a reduction by a me ‘sistan element in the 


far tor of 100 in the cable capaci : r| ‘ i I 4 of the order 


oscillator with one é tance makes possible the use of 
9814 connected as a 10 Cl ig cable t : ve : i ‘ \ ise of one-hundred 
to regulate amplitude. Th tion in the « ! i fee P oes between transducer 
half of the 5814 is usec iS i The 5814 ibe 


ampliher and a pnase |} Yr { section bandpas | . aa ¢ } of 


a capacitance 
lrive a 5881 output tub ) Al fairly broad char: *ristic li I the direct con 
apacitance unbalan h ps at 2-] which effectively acting if the normal resis 
ridge, a well-shielded powe an ‘es signa ni x tal ten ter provides con 
ition and 


con 
enaure 


force 


ntro 
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Automatic Programming 


LUMMARY 


player and tape recorder to permit small station to prearrange one-hour 


By ED C. MILLER 


Technical Director 
Juland Broadcast Coa 
We er ldaho 


Subsonic tones control operation of automatic record 


program of records and commentary in 3 to 10 minutes recording time. 


Control console can 


UTOMATIC control systems have 
Ba tecn used for years in the 
field for 
transmitters, 


radio broadcast frequency 


ontrol of lightning 
ion and overload reset 
feed 


more auto 


are uppre 


Laryver stations and network 


points have used many 


matic devices. Small stations have 


just now begun to exploit automatic 
control in loyying 
described 


programming, 
rhe 
microphone and turn 
that 
ip much of the time of a dise 


filing 
handles 


and system 
here 
table 


tuke 


witching and fading 


jockey at a small station, and con- 


centrates his time for introduction 
of records and reading of spot an- 
nouncements 


riod of talk 


into a continuous pe 


Operation 


This control unit works in con- 


junction with an Ampex tape re 


corder and Seeburg automatic 


music system. Switching Is accom 
plished in each case by making and 
both 


controlled by a 20-cps 


breaking the motor leads to 


units and is 


Automatic programming system uses portable tape recorder and automotic record selector- 


player mounted on wall 
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be operated by nontechnical personne! 


1.8-sec 


The 


tone is superimposed on the 


tone and time delay. 


20 cps 
tape when it is recorded, This tone 


trips the music system to set up 
The end of the 


tone stops the tape transport and 


the next record. 


switches the faders, fading the tape 


output and increasing the music 


level. The 1.8-sec time delay occur- 


ring at the end of a musical selec- 


tion reverses the fader operation, 
starting the tape and stopping the 
A 35-cyele 


be superimposed on the tape when 


music system, tone can 


it is recorded to switch to an alter 


nate machine at its release. 
Then, 


operating continues to operate until 


tape 
whichever tape machine is 
a 35-cps tone appears at which time 
it switches to the other tape 
Figure 1A 
cuit of the tape-phono control. With 
no signal input from tape or phono, 
When a 


the selective 


shows the basic cir- 


V, and V, are conducting 


20-cps tone passes 
amplifier into the tape input, it is 
rectified by J filtered by ¢ 

R, and ¢ prevent 


the V This 
negative d-c cuts off the grid of V 


and 
only enough to 
relay from chattering 
and deenergizes its relay, closing 
the contacts to the music-system 

The contacts of the 
open the grid of ane 


and RE 


moto! other 


relay con 
tinues to conduct remains 
closed 


This 


tone 


intil the 


fast 


condition exist 


stops, at which time the 


discharge of C, causes V, to conduct 


again, closing V, relay, opening 


the phono motor circuit. The phono 
unit continues to operate since the 
motor in the musie system is locked 


on during the playing of a record, 
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in Small A-M Stations 


and is released after the record 
trips at the end of play. The other 
relay contacts return the grid of 
V. to V, so the charge which has 
been slowly acquired by C, through 
| appears on the grid of V,, cut 
ting this tube off 

The opening of RE, stops the 
tape motor, switches the faders and 
also applies ; sitive voltage 
through R, to the grid of 
sure that it continue 
while the tape is stopping 
vents any extraneous noise 
tape after the end of the tone from 
reactivating the two relays 

rhe slow discharge of C, through 
R, and R, keeps V, cut off for about 
seven second During this 
relay RE, is open and its contacts 
have opened the motor lead to 
the tape recorder transport and 
switched the faders in favor of the 
music system input. This time is 
ample to cover any dead grooves 
at the beginning of the record and 
as soon as the music level is recti 
fied by V,, it is filtered by R, and C, 
and applied to the grid of V, to 
keep it cut off 

Thus, relay RE, remains deener 
yized during the playing of the 
record and for a period of time 
after the record has ended, deter- 
mined by the discharge ra 
and R 1 this instance, 
onds), at which time J 
starting the tape transport and 
witching the fade yrevent 

RE. by noise 
tem. the cathode of the 

nhono-isolation amplifier is made 


vhen RE, is energized 
Fading 


fader 


1B 


ELECTRONICS — February 1, 1957 


Small recording console controls tape recorder, inserts tones and indicates elapsed time 


during recording of announcements 


FIG. 1--Tape and phono-motor control 


programming control system 


section 


(A) 


and fader sec 


proyramm 


Z0-Cp 


the 


tion 


npul 
idere 
Iny 
more 


tone ¢ 


end 


(B) of 


{ 
Uni 
ut 


of 


automat« 


be placed 





record to he placed on the turntable 


and music to start while the an- 


nouncer’s introduction is being pre 


sented on the tape. This permits 


introductions over the musical in 
troduction on the record and allow 
more versatile operation that more 
nearly approaches manual program 
ming in results. 

shows the 


including the 


Figure 2 
schematic, 


complete 
isolation 
amplifier elective amplifier, delay 
circult 

The 


ward circuits 


, control circuits and faders 
amplifiers are straightfor 
The selective ampli 
with a 


bridged T in the negative feedback 


fier use a twin-triode 


circuit, to provide amplification 
at 20 cps. A 
limiting is 
the first 


Clipping of the 


only form of volume 
provided by clipping it 
this 


phono level ij 


stage of amplifier 
done 
in the triode driver of the phono 


rectifier 


Control Circuit 


be CHU 


by nontechnical personnel, it is ne 


the control unit is used 








FIG. 3 
automatic switching between record play 


Dual input control circuit provides 
er and tape unit 


sary to have a recording con 


olette 


that applies the proper tone 


of correct 


duration, and records 
the elapsed talking time in as auto 
matic a manner as 


The 


is shown in Fig. 3. 


practical. 
schematic of the consolette 


In operation, 


S, is switched to the start position 





FIG, 2 
ing of commentary 
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Recording console places tones on tape and indicates elapsed time during record 


is desired to start record- 
ing. Its contacts close the circuit 
for relays RE, and RE, across the 
115-volt d-c supply and discharge 
C, through the 200-ohm resistor. 
The contacts of RE, close the motor 


when it 


circuit for the tape recorder. Con- 
tacts of RE, apply 115-volts a-c to 
the clock and it begins timing the 
talk. Light P, or P, will also oper- 
ate, indicating the tape transport is 
indicating also which 
function music 


tape to tape (35 cps) or 


moving and 


switching , tape to 
(20 ¢ p 
no tone, will be accomplished at the 
end of the talk period. 

No tone is used at the end of a 
break spot, for example, if the next 
program is a live program, given at 
Thus, if the 
little slow in 
vitching off the tape, there will 
tone present to 
record of the 
prematurely. 

When S, i 
tral 


ClOSE d for 


the broadcast time 


hoard operator is a 
insert the 
program, 


De no 


first next 


returned to its 
RE, RE, 


an additional period of 


neu 
position, remain 
time determined by the combined 
R-C time constants of C,, RE, and 
R, and RE, and R 


ance are 


Variable resist- 
used across each relay to 
compensate for minor differences in 
drop-out current 

If S, is moved to the tone posi 
tion, the tape transport control and 
tone contacts of RE RE, are 
horted out by the of S 
and the tone and transport continue 
until S, is 
the off position or for the duration 
of the 


longer. 


and 
contacts 
to operate returned to 
whichever is 
The duration of this time 
constant is set by R, and R, to about 


time constant 


6 seconds. 

The timing clock starts running 
when S, is switched to the start 
position and stops 6 seconds afte 
a witched to the off or 


The time light 


tone 
position comes or! 
tone starts and 
When we 


roe off, it provides a 


vhen the stays on 


for 6 seconds time light 


visual indi 


cation to the operator that musk 


ha tarted in the background 


The clock runs only when the 


tape running and there is nm 


This makes it 


ator to total h musi 
iptract this 


possible fo. 
time, 


firure from the actual 


program time, and arrive at the 


total talking time available. 
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Circuit uses a Philco surface 
transistor operating at 27 mc 


barrier 


Tuning coil and fixed capacitor, 


squelch control, 


audio transformer and remote 


control relay above chassis with two transistors beneath (right) 


Remote Control Receiver 


UMMARY 


By EDWIN BOHR 


Huntavilie, Ala 


\ lightweight device capable of actuating electrical circuits 


comprises a two-transistor superregenerative receiver operating on the 


eJ27.255-me Citizen Radio frequency for which formal license is not required 


DVANTAGES of a _ completel; 
transistorized remote-con- 


trol 
eircult 


receiver are realized in the 


described below 


mupel 
regenerative operation at the li 


cense-free frequency of 27 


vo mM 


») 
is obtained through use of the 
L-5108 surface barrier transistor. 

Because the 


detector function 


at a power level insufficient to op- 


erate a normal remote-control re 


lay, an additional transistor stage 
amplifies the quench frequency to 
drive a conventional plate relay. 
The detector 
grounded base. 


operates with a 
Feedback is tapped 
from the tuned circuit to the emit 
value 
This 
periodically 
detector oscillations. 
of the oscillator fre- 
quency by the emitter charges this 
capacitor sufficiently 
block oscillation. 
The Q of the tuned circuit and 
in general the vigor of the oscilla- 
tor determines the build-up time of 


ter through a rather large 


of coupling capacitance. 
coupling capacitor 
quenches the 


Rectification 


negative to 
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tn DiIOcKINgG i ion The decay of 


the blocking depends ipon the 
alue of the coupling capacitor and 
the Thevenin valent resistance 
supply 


f 
{ Ing a LOW Vi im 


eq il 
f the bia 
mitter 
much the 


Dias re stance results in 


ame action as returning a vacuum- 
grid leak to 


ibe superreygenerator 


tne plate supply 
Quench Frequency 


from 

to yield the 
In addition to 
frequency, there 


An interruption frequency 


LO ke eem 

yreatest se vity 

the usual quench 
a lower 


frequency component 


available at the detector output 


This lower-frequency component i 


omewhat greater in amplitude 


than the high-frequency quench. In 
addition, it is 4 submultiple of the 
falling 
fre- 


quency of the coupling transformer 


high-frequency quench, 


omewhere near the resonant 


and collector capacitor. A 
this low- 


3 ke 


DY pass 
typical frequency for 


frequency component 1s 


ignal from the re- 
transmitter advances 
build up, in- 


quench frequency. A 


oscillator 

reduction in the quench amplitude 
o accompanies this action. 

\ strong will reduce the 

amplitude by a factor 

r than two-to-one. It is this 


iygnal 
quencn 

that operates the relay. 
INA 


recelve the 


relay-driving amplifier 


quench components 
through the coupling transformer. 
The low winding resistance of this 
for the low 
collector leakage current. 
\ representative 2N43 in this cir- 


iit with no signal input between 


+ 


ransformer accounts 


value of 


base and emitter may have a quies- 


cent collector current of only 20 


microamperes at room tempera- 


ture 


The 


rectifies 


driving amplifier both 
the quench 
The resulting current 
moothed 


by the 0.05-yf ceramic plate capa- 


relay 
and amplifies 
component 
pulses at the collector are 


citor 





UMMARY 


- Capacitor-discharge unit for extremely thin, highly con- 


ductive metals provides up to 10,000 amperes in single millisecond pulse. 


Voltage regulator tube in simple control circuit stops recharging of capaci- 


tor bank at exact voltage level called for by heat control potentiometer. As 


charging voltage approaches this level, regulator tube current applies increas- 


ingly greater negative bias to grids of thyratron rectifiers in power supply. 


Welder cannot fire until weld pressure is exactly correct, thereby insuring 


repeatable perfect welds 


By W. W. ROBINSON 


Chief Engineer 
Pacific Welding Co 
Los Angeles, Calif 


Precision Spotwelder 


A rEMPTS to spotweld fine wires 
or thin foils are often unsat- 
the 
discharge of 


isfactory because uncontrolled 
high-energy 


tional 


conven- 
welding machines damages 
the extremely thin, highly conduc- 
tive metal. The resulting unsightly 
weld joints often require consider 
the ma- 
terials can be plated or otherwise 
finished this, many 


fine wires and foils have been con- 


able reworking before 


Because of 


sidered unweldable. 

A solution to this problem was 
the 
stored-energy 


found in development of a 
spotwelder that de 
livers controlled high peak current 
at the electrode tip and repeats the 
exact discharge for each succeeding 
The energy is in a 
capacitor bank for intermittent 
use by welding electrodes. Second- 
ary current at the electrode tips 
may have a high peak magnitude 
(up to 10,000 amperes), 
completely discharged in 0.0030 to 
0.0166 second for each spotweld. 


weld. stored 


about 


Circuit Description 


As indicated by Fig. 1, storage- 
capacitor bank C,-C, is supplied 


150 


with energy 
1,500 


at a level of approxi- 
full- 
The 
connected to the 


mately volts d-c by a 
wave rectifier power supply. 
capacitor bank is 
the 


through 


primary of welding 
former thyratron 
tube V,, which is normally biased 
below cutoff so that the tube func- 


tions as a switch when the bias is 


trans- 
firing 


momentarily removed. 

When the switching action of the 
thyratron takes place, the capaci- 
tor bank is through 
welding transformer primary T, so 


discharged 


that current will flow in the second- 
ary and energize electrodes closed 
on a workpiece. 

Primary power is 
transformer T', 


supplied to 
and to all tubes 
when a heater switch and safety 
interlock are closed. 
time-delay 


A six-minute 
cycle prevents damage 
to the tubes before they are ade- 
quately warm. 

At the end of the warm-up cycle, 
a relay removes power from a time- 
delay motor. A high-voltage switch 
can then be closed to apply primary 
power to T, and energize relay K,, 
removing shorting resistors R, and 
R, from across the capacitor bank. 


Rectifiers now 


V, and V, 
capacitor bank C,-C,. 


charge 


Charging Control 

When 
the cathodes of voltage regulator 
tube and B + is large enough to 
the voltage regulator tube 
to pass current, a negative voltage 
appears at the acts 
in series with the a-c voltages on 
the grids of the 
This serves to 
rectifier 


the d-c voltage between 


cause 


anode and 


rectifier tubes. 
hold off the 
part of 


bias 
tubes for a each 
a-c cycle. 

becomes 
more and more fully charged, the 
bias voltage produced by the regu- 
lator holds off 
the rectifier tubes for a correspond- 
ingly greater portion of each a-c 
cycle. 

When the bank is 
charged to the level corresponding 
to the setting of the heat control, 
regulator tube current has_in- 
creased to the point where the 
rectifiers are cut off and charging 
ceases. This insures that the capa- 
citor bank is charged to the same 
level after each weld, no matter 


As the capacitor bank 


tube increases and 


capacitor 
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Operator adjusts spotwelder controls. 
Welding transformer is in box at right 


FIG. 1 
tor determine energy supplied to welding 
transformer by capacitor bank 


Heat control and capacitance selec 





HANDLES METAL FOILS 


how long the operator takes to load 
In a new 
The 


tor bank 


part. 
voltage to which the capaci- 
charged depends on the 
control FR, This 
the 


the external ini 


neat 
applied to output 


losing 


Welding Cycle 


the firing relay is ener 


negative charge is trans- 
om CC. to C 


| and | 4 


the welding period. 


30 aS to Make 
nonconductive 
Relay 
to the 


onnects capacitor C 


f thyratron V,, driving this 
tive and firing the thyra 
or the time required to dl 
bank Cl, 
the primary of the welding 
forme? At the the 
relay K, is 
the rectifiers to 


nductive once again and 


apacitor 


end of 
weldin le, 


that C,.-R 


open 80 
cause 
pecome 
recnarge the capacitor bank for 
the next weld 

The switch 


50, 100 and 200 


apacitance selector 


2 and 3 “es pec 
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with each 


init for 


ITOK 
the series 
the 


switch is set 


tively, across 


LOO-pt connec 


tion in position 1. If capaci 


for 


energy is 


tance selector 


100 pf, much 
50 pf and the 


heating effect is doubled 


twice as 


applied as in using 


vel at which energy 
the 
ontrol, which provides a range of 
650 to 1,500 volt 


The voltage le 


stored is governed by heat 


Primary windings in the welding 


transformer may be connected in 


ies or parallel by means of a 


eries-parallel switch to give dif 


ferent output voltage 


Weld Pressure 


Welding pressures ranging from 

to 18 psi are obtained by adjust 
ing a metal bellows unit which sup 
the floating 
this 


upper 


port electrode 
Che 


that, 


iower 


design of unit is such 
the 


lowered by 


when electrode is 
depressed or 
applied to a foot pedal,.it halts the 
downward electrode movement and 
witch. This 
the welding cycle when the 
welded 


predetermined amount of pressure 


pressure 


actuates 4 snap-action 


Initiate 
under a 


part to be are 


extremel 


Where the 


thin 


parts comprise 
foil 


to les 


materials, thi 
than 1 psi 


sheet ol 


may amount 


Applications 


that 


welder 


Material been welded 
vith the nickel to 
molybdenum, copper and tantalum 


nave 


include 


brass to bras bare or 


tungsten; 


tinned copper, platinum, iridium, 


palladium and phosphor bronze; 


oppel pare tinned o1 plated ) to 
phosphor bronze and bare 
steel; Kovar, 


carbonized steel, tungsten-platinum, 


opper 


or plated Kovar to 


nickel, molybdenum and Dumet; a 


vell as many other material 


and energy 


the 


considerations 


Fusion temperature 


requirements were selected on 
the 
vould apply to the use of any 
vith only 


to the high peak 


a8) of ame 


that 
res) 


stance welder 


ception. Due 
rent discharged in a very 

time, the spotwelder develops heat 
so quickly that little energy is dis 
velded 


area 


sipated in the metals being 


Beside veld 


keeping the 
mall, this feature avoids the use 


of power that would normally cause 


purning 





Reference Generator 


UMMARY 


By M. |. JACOB 


Manager 
Communications and 
Navigation Sectton 
Electront Divtsion 
tinghouse Electric Corporation 
Baltimore, Maryland 


\pplicable to scatter propagation, equipment uses stable fre- 


quency generator employing phase-locked oscillators to provide accurate ref- 


erence frequencies for ssb generator. Beam-switching tube used in frequency- 


dividing circuits permits coverage of 2 to 30-me 


ee OPERATION of single side- 
band system depends upon the 
ability of the 
ters and 
adjusted to 
channels 


associated transmit- 
to be 


signed 


receivers accurately 
frequency 
ability to 
remain on these assigned fre 
after initial 
A a result the 
quencies of 


low al 


and upon their 


quencie adjustment 
excitation fre- 
transmitters and the 
oscillator frequencies of re 
frequently derived from 


highly accurate and stable 


stable 


a single 


ource. The frequency 


gen 


erator and ssb generator to be de 
scribed are des 


quirement 


igned to fill these re- 


Generator 

5-me internal 
frequency 
frequencies suit- 


Operating from a 


or external source, the 
yenerator derives 
able for receivers oper- 
in the h-f (2 to 30 mc) band. 
system of phase locking 
oscillators to the 
table reference frequency provides, 


1-ke steps, 


exciters or 
ating 
A unique 


free running 


in practically continuous 


range in I|-ke steps 


(80-db 
injection frequencies. 

The block diagram of Fig. 1 
the output frequencies of the 
frequency generator as pro- 
stabilized oscillators. The 
reference frequencies are 
produced by from the 
These synthe- 
frequencies are not radiated 
used only as stabilizer ref- 


spurious-free attenuation) 


hows 
stable 
duced by 
stabilizer 
synthesis 
single 5-me source. 
sized 
but are 
erences, 

Since the output frequencies are 


phase locked to the 5-me standard, 


Ose 


INTER 
wo OW 


5 we 
ons om 





EXT SOURCE 


FIG. 1—-Stable frequency generator uses 
either a 5-mc internal source or an ex- 
ternal source 


Intermodulation distortion tests are made 
on ssb exciter containing stable frequency 
generator 
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for SSB SYSTEMS 


FREQUENCY 
GENERATOR 


| me 
CRYSTAL 
“se 


| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 


FREQ 
DIVIDER j 
0.) me 
BLOCKING 
ose 
O1me 
ULSE 


| 
| STANDARD I 
j FREQUENCY I 
OSCILLATOR 

pont 4 


| 
| 
| 
k 


STABILIZER CONTROL 


FREQUENCY SELECTOR CONTROL PANEL 


onc TO Sum 
ERAWD CENERATOR 


NTERPOLATION 
SCILLATOR 


6s a 

ac 

0 ~ 2,001 AC 

AC STEPS COMTROLLED *SAC TO 
PRODUCE AC STEPS 


2,000 
900 


1,90! AC 
101 & 





OO MC ST 


2% - 525 u 
555-465 
455-615 me 
625-645" 
DO AC STEPS 
900° BOMC 400K § 
f nen — 


—— 
~d ae X — 259-045mc 
_ ame — 00 AC STEPS OF 
oy AMP — 980-1 80mC 


40080 STEPS 


HIGH ~ FREQUENCY MASTER OSCILLATOR 


FIG. 2-—Detailed block diagram of stable frequency generator shows frequency division method 


the accuracy and stability of these 
the the 
standard. Standards having a per- 
formance capability of holding 1 
part in 10° 24 hours 
military conditions 
today. 


frequencies is same 


as 


under 
available 


over 


are 


To promote maximum reliability, 
the design uses a minimum number 
of tubes consistent with the high 
performance requirements. Thirty- 
four tubes of eight types are em- 
ployed. 

Tuning controls the stable 
frequency generator consist of a 
group of ten-position switches each 
controlling a dial reading one digit 


on 
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of the 


Since 


ceiver 
covers 


FiG. 3 
divider 


» desired operating frequency 
the ssb generator or ssb re 
which this unit 
the 2-to-30-me bank 


works 


1-ke 


with 
in 


Ofaw 
——~) FORMER 1 


Beam switching tube frequency 


, five controls 
These operate 
that to 
positioning system that physically 


tunes the unit’s free running oscil- 


tep are required, 


controls switches 


provide signals a servo 


lators. 

This servo is a 60-cps device that 
frequency setting 
curacy of a 0.03 percent, which is 
vell within the pull-in of 
the stabilizer circuits. 

In a detailed block dia- 
how fre- 
quencies are generated with rela- 


provides a ac- 


range 


Fig. 2, 

yram shows injection 

tion to the basic 5-me standard. 
The circuitry employed in the 


stable frequency generator falls 
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Saturable reactor 


functional cate 
oscillator, the 
the 


tabilizers 


nite four major 


] reference 
diy 


and 


ori trie 


idey stabilized 
the 


oscillator 


Prequency 
Cillator 
Phe 


ne of a number of available type 


reference can be 


the election being dependent on 


the and stability required 


lhe 


accuracy 


particular unit utilized is a 


ilzer 1 vele standard 


ype’, 1 
oscillator 


mepac 
stability 
24 


continu 


vith a frequency 

than |] 10° 
after months of 
The unit i 

of 
capable of being re 
et to 5 parts in 10”. 


better part in per 


nou Ix 
is operation variable 


er the range approximately 


on cycle and j 


Frequency Dividers 


\n example of the application of 
illustrated 
The tube employs a mag 


“a multielement tube is 
in Fig. 3 
netically focused electron beam 
that fall on 
of ten plates 


table 


one of a total 
This state 
formed 


can any 
in the tube 
and once it will 
remain 

ad 


the be 


vanced from plate to plate by ex 


However, beam can 
citation applied to the control grids 
of the tube. Thu 


a signal on the grid to advance the 


by application of 
beam and by 
of the 


obtain 


making connection to 


one plates, it 18 possible to 


one pulse for every ten ap 
plied to the grid 
the 


steps 


A arranged of 
the applied 
pull and therefore are ef 
the 
overall 
5 rather than 
tying two of the plates to- 


in circuit 


Fig. 3 input are 
n push 
fective at twice fre 


the 


circult 1s 


driving 


quency and division 


ratio of the 
10. By 


gether, pulses can be obtained at 


154 


is used to stabilize vio 


wit 5.1 WEG 
WN bya 


FIG. 5 


ce the revolution rate, which is 
9 


equivalent to dividing by 2.5. 
or 


cations 


generator appli- 
of 
are required, providing 


frequency 


where a number fixed 
frequencies 
more than one division ratio simul 


taneously with one tube is useful. 


Oscillator 


from 
generator 


delivered 


All 
the 


frequencie 
table 


originate 


frequency 


in three variable fre- 
these 
back to 


the master standard through stabi- 


quency oscillators secause 


oscillators are referenced 


they not 
to 


tolerances. 


lizer are required 


minute 


units, 


in themselves maintain 
frequency 


Figure 4 illustrates the type cir- 


Wave 
SQUARER 


4 


: 
i 


| cn 
| ; 
I 


JPPER werio | 
SIDE BAND TRANS fF 
FORMER 


FILTE 


LOWER 
4 SIDEBAND 
FILTER 








[sows f 
CARRIER 
RESUPPLY 


210 30MC 
" 
IAC STEPS 


FIG. 6--Block diagram of ssb generator 
which uses stable reference frequencies 


AMP 


FROM VFO 
FIER AND SWEEP OSCILLAT( 
5.1 MEG 0.05 
Why i} 
op 


I 


ATURABLE 
REACTOR 
N VFO 


Frequency stabilizer provides signal for saturable reactor 


cuitry involved in these oscillators. 
The the range 
from 500 to 1,500 ke and is tuned 
in 10-ke steps. The output is later 
10 to 50 to 
inter 

the 


oscillator covers 


furnish 
1-k« 


between 


divided 
150-ke 


vals 


by 
frequencies in 
to 


coarser steps of the next oscillator. 


interpolate 


Stabilizing 

form 
reactor is 
apply automatic fre- 
to the oscillator. 
The control current for this reactor 
the unit 
and is related to the frequency of 
the associated 
with the frequency generating por- 


A variable reactance in the 
of a 
included 


saturable ferrite 
to 
quency control 


is produced by stabilizer 


standard reference 
tion of the circuit. Automatic gain 


control is provided by tube V, and 
related components 

Action of the 
produce, by the 


rectifying action of diodes D 


age circult is to 


voltage doubling 
and 
and D.,, a d-c voltage proportional 
to the amplitude of the oscillations 
iit of 


Dlas 


emanating from the tank 
\ This d-e then 
to maintain a fixed amplitude out- 


cire 


1s used 


put from V,. The oscillation ampli- 


tude is set by an adjustable posi- 
tive bias on diode D,,. 
of the 0.01-pf 
plate of V 


line provides stability 


The addition 


capacitor from the 
back to the age control 
fo! the 


sarily has a 


age 


circuit which neces 
high loop vain 

This feedback circuit operates by 
sampling the signal developed 
the 1,000-ohm resistor in the 
plate of V 


this signal is out of phase 


across 
The rate of change of 
with the 
rate of change of oscillations on the 
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grid of V,, resulting in negative 
rate feedback being applied to the 
This is found to be effec- 
stabilizing the age circuit 
with V 


amplification 


age line 
tive in 
associated 


Circuitry pro 


vides conventional 
and limiting to the gain stabilized 


oscillator output. 


Phase Locking 


The absolute frequency output 


of the 


mined by 


three oscillator is deter 


the 
frequency and is a function of the 


standard reference 
phase-locking stabilizer servo sys 
Control signals from the error 
the 
to variable 


tem 
detecting circuits of stabilizer 


back 
tapped 


reactance 
the fre- 
determining networks of 
each vfo The 
controlling the 
500-to-1,500-ke 


chematically 


are fed 

ele ments across 
quency 

stabilize 

frequency) 

oscillator is 
in Fig. 5 
rhe circuit is in three functional 
ections; a pulse generator, a phase 
detector and an amplifier and sweep 
Essentially the 10-ke 


reference signal is converted into a 


oscillator 


pulse suitable to produce harmoni 
ip to 1,500 ke. 

The pulses 
passing the circulating current of 


are generated by 


a tuned circuit in the plate of V 
reactor. 
each of the 


p ilse are fed 


through a small saturable 


Pulses 


current zeros. 


then appear at 
These 
into a balanced phase detector and 
compared with a 
output. A d- 
erated and fed through this 


the 


in the vfo. 


sample of the vfo 
error signal is gen- 
ampli 
fier to reactance controlling 
device 

Associated with the amplifier is 
a sweep os illator whose purpose is 
{ control 
the 


loop 


( provide a sweeping 
voltage to pull the vfo within 


‘ 


] 1 ° 
iocK-In range of ne 


This 


cally 


ervo 
tem will 

when the 
| 


loses control. Thi happer bec 


sweep sy automati 


start sweeping servo 
‘ause 


the time constant of the frequency 


t much 
ter when in lock than that of the 
veep circuit. 


Thu when the 


tries to oscillate 


orrecting servo loop 


vfo frequency, the 
the error and prevents oscillation 


If the out of lock, 


the weep oscillator is free to oscil- 


4,eTvo loop get 


late at its one-cycle rate 


and will 


vfo ( eT a 


weep the controlled 
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FIG. 7 


used for low-frequency conversions, while 


Balanced ring modulator (A) is 


unbalanced modulator (B) converts high 
frequencies 


FIG. 8—Conventional 


forms appearing at first modulator output 


two-tone wave 


ange compatible with phase 


detector { 


When 


ion Trequencle 


0 itpu 


ipplied 


generator 


hand pro ade 


of i mi 10] in the 


o0-me bal nit accepts 


| 
eparate modulation sig- 


lal and them to inde 


pendent sideband signals around a 


! 


ommor ed carrier. Crystal 


y remo inwanted carrier 
and ideban at o! : o! 

sideband is at 

it I band 


T he 


puriou 
carrie! 


mum level § ow the desired 


ideband Intermodulation 


products ; db below the level « 


one tone Opera 


tion of the ys how! 


block 


independent 


in the diagram of Fig. 6 


channels of 
6-ke 
wide can be fed simultaneously to 
the These 


are introduced into balanced modu- 


Two 


audio each approximately 


ssb generator signals 
lators where they are heterodyned 


to 100 ke 
modulators their outputs consist of 


Since these are balanced 


containing 
both channels of the 
100-ke db. 
These signals are now fed to crys- 
tal-lattice filters at which point the 
is attenuated an additional 


two sidebands, each 


audio, with 


carrier suppressed 35 


carrier 
15 db and one sideband is removed. 

The and 
lower then 


independent upper 

signals are 
hybrid transformer 
converter 
heterodyned 
to the final output frequen 


sideband 
combined in a 
fed to a 

where they are 


and series of 
stages 
opur 
ious products generated in the mix 
attentuated 

the desired sig 


and r-f 


ing tages are more 


than RO db 
nals by the i-f 


below 


network 


Mixers 


tal diodes 
mixing elements in the modulators. 
In the 
100 ke and 2 
lators of the type 
7A were utilized. In 


were employed as 
lower frequenc yY conversions, 


mc, balanced modu- 
Fig 


the final con- 


shown in 


) 


version (2 to 30 mc) it was more 


practical to use the circuit of Fig. 
7B. This circuit requires only one 
balanced transformer, which is an 
such a wide fre- 


advantage when 


quency range must be covered 


The 


of a number of diodes was 


series-parallel arrangement 
neces- 
ary to keep the power dissipation 

This 


circuits 


per diode below rated level! 


ombination of modulator 


produced single sideband signals 
products 
vel of the test 


two-tone teat 


th intermodulation 
60 db below the le 
ones on a standard 
The classical 


forms 


two-tone test wave 
the 


are 


appearing at 
the first 


ig . 


output of 
modulator hown in 
The 


2,200 eps 


frequencies involved 
vere and 600 cps with a 
100-ke carrier. The expanded view 
1 to 1 


nows in detal 


the 


approximately 
at the 


form of 


expansion) 


bottom the 
the wave at 


re ( 


ver point 
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Pickup coils at front wheels guide 
feeding carts along rows of coops 
following buried wire layout 


Transistorized Guidance 


UMMARY - Semiautomatic equipment for large chicken farm uses carts 
following buried wire for distributing feed and collecting eggs along rows of 
coops. Transistor amplifiers feed position data to steering motors from 
magnetic pickup coils at front of cart. A third amplifier automatically stops 


cart if it goes off path 


great a small, slowly mov relative to the wire by the mag- power for the vehicle, and also 
ing cart over a desired path netic field surrounding the wire. eliminates the maintenance prob- 
is achieved by the method to be If the cart is off course, an error lems associated with vibrator type 
described signal is sent to the power steering high-voltage supplies. Transistors 
The path is marked out by a_ unit to bring about the necessary also allow the unit to give reliable 
buried wire carrying approxi- correction. operation in spite of the vibration 
mately one ampere of 60-cps al Use of transistors allows opera- experienced on the moving cart. 
ternating current. The guidance tion directly from the 12-v storage The advantages of this type of 
unit senses the position of the cart battery which supplies motive guidance over a rail system are 
obvious. The path is simple and 
inexpensive to lay out or change. 
Also, switching can be done elec- 
trically from a fixed point by ener- 
gizing the proper branch at a junc- 


RIGHT PICKUP : 
tion. 


DIF FERENCE 
circuit 


Basic Operation 


erie Pp . . 
; “er Two small pickup coils are sus- 


pended about six inches over the 
ground in front of the vehicle, and 
are placed about one foot apart. 
As shown in the photograph of the 


FIG. 1—-Block arrangement of circuits used in cart control system 
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RIGHT RIGHT PICKUP AMPLIFIER 
PICKUP 
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Wo 
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Four-stage transistor amplifiers boost signals picked up by coils to control steering motors for cart 


System Feeds Chickens 


By SHELDON KNIGHT 


K & R Development ¢ 
Hugqhso Califo 


the two coils are mechanically 
the front wheels in 
that they from 
side to side as the wheels turn with 

When the 
the buried 
the 
voltages induced in the coils by the 
magnetic field 
will be 


cart, 
connected to 


such a way move 


steering vehicle is on 


course, wire is midway 


between two coils, and so the 


surrounding the 


wire equal. If the vehicle 


drifts off course, one coil will move 
slightly 


ducing a difference in the 


closer to the wire, pro 


induced 
voltages 

Each feeds a 
transistor a-c amplifier as shown in 
block form in Fig. 1. The output 
of each amplifier is 
the two d-c signals 
produce a difference output to the 
d-c amplifiers. 
the outputs are proportional to the 


coil four-stage 


rectified and 


combined to 


The magnitudes of 
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All control circuit components including relays are mounted on polystyrene board 


rectified 
But the 


difference between the 


outputs of amplifiers 
polarities are opposite 

As the vehicle 
to the left, the rectified 
from right-pickup amplifier in- 
creases the output from the 
left-pickup amplifier decreases, 
causing a negative d-c voltage to 
be developed in the right side final 
output and a positive d-c voltage 
to be developed in the left channel. 

When the vehicle is on course 


the output of both amplifiers will 


moves off course 


output 


and 


ve equal and the final outputs will 
be zero. 

Fach final output drives a 
amplifier which 
a sensitive relay. The 
in these d-c amplifiers 
nected in the 
configuration, and collector current 


single 
stage d-c control 
transistors 

are con 


yrounded-emitter 


is low in the absence of an input 
signal to the base. When 
is driven negative the collector cur- 
rent increases and closes the relay 

The relays actuate power-contro! 
which the electric 


the base 


relays operate 
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steering motor to make the proper 
correction. 


Since the pickup coils are moved 


laterally as the front wheels turn, 


they will be in a position of bal- 
ance over the buried wire after the 
wheels have turned a few degrees 
towards the course, Thus, the steer- 
ing motor will be stopped leaving 
a small correction to intercept the 
course, 

As the vehicle 
course again, the coils which are 
with the wheels, give an 
error indication in the opposite di- 
This the steering 

straighten the wheels, 
moving the coils back to their nor- 


approaches the 
turned 
starts 


rection, 
motor to 


mal position, restoring balance and 
completing the correction cycle. 
This is far from the ideal error- 
actuated servo system. However, it 
the advantage of simplicity 
since no error-time derivative sig- 
nal is required and since the follow 
mechanical. At the 
one to two miles per hour speed at 


has 


up is purely 
which this cart operates, the sys- 
tem has proved entirely  satis- 
factory 

A third d-c amplifier and relay 
is connected with the steering con- 
trol d-c amplifiers in such a way 
that if the current of 
either steering amplifier exceeds a 
amount it will close and, 
through a power control relay, cut 
off the main motive power to the 
vehicle. This is a safety measure 
which will automatically stop the 
cart should it get more than a 
maximum off course due 
to some malfunction of the guid- 


ance system 


collector 


preset 


distance 


Electronic Details 


The 


electronic 


the 
Fig. 
2. The four-stage a-c amplifiers use 
conventional grounded-emitter con- 


complete diagram of 


unit is shown in 


A high degree of tem 
perature stability in each stage is 
provided by stabilizing networks 
R, and R, with emitter 
resistors R,. 

A slight increase in stability is 
provided by the method of obtain- 
A potentiometer 
providing . variable 


figurations 


together 


ing gain control. 
this by 
negative-current 
the third stage. 
There is a considerable excess of 
gain provided by the four stages, 


does 


feedback around 
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so during normal operation con- 
siderable negative feedback is used. 
Extending the feedback loop to in- 
clude more stages is not practical 
because of low-frequency stability 
problems which arise from the cou- 
pling and decoupling capacitors 
and the low impedances associated 
with the transistors. 

Because the desired fina] output 
is the difference between the two 
amplifier outputs, and also because 
there is some loss in the difference 
circuit, the fourth stage must op- 
erate at a fairly high power level. 
To avoid excessive dissipation in 
this stage, the bias current is de- 
veloped by rectifying the signal 
feeding the stage with the diode in 
the base input circuit. This main- 
tains the bias and hence the col- 
the lowest pos- 
sible level consistent with the sig- 
nal level. 

At first glance it would appear 
that the low forward resistance of 
the base-emitter section of the 
fourth-stage transistor would serve 
this purpose; however this proved 
to be too high to allow adequate 
charging of the input capacitor and 
so the diode was added. This vari- 
able bias circuit also eliminates the 
need for the temperature stabiliz- 
ing resistors used in the first three 
stages. 

A small amount of cross coupling 
is provided channels by 
the common-emitter resistor R, in 
the fourth stage of the two ampli- 
fiers. The input coils are connected 
to the amplifiers so that the ampli- 
fiers are excited in phase. Thus the 
signal developed across R, due to 
either amplifier is of such polarity 
as to reduce the output of the other 
amplifier. If the output of either 
amplifier increases, the output of 
the other amplifier will decrease 
even if the input to the other am- 
plifier has not changed. This cross 
coupling feature further increases 
the differential in the amplifier 
outputs. The rectifier and differ- 
ence circuit is a conventional diode 
system. 

The emitters of both d-c ampli- 
are grounded through the 
common resistor R,. These emitters 
are also connected to the base of 
the stop d-c amplifier. Thus a part 
of the emitter current of either 
d-c amplifier must flow through the 
base input circuit of the stop am- 


lector current at 


between 


fiers 


plifier. If this base current exceeds 
a certain maximum, the collector 
current of the stop amplifier will 
increase sufficiently to close the 
relay. 


Possible Modifications 


This unit was designed and built 
for one specific application. In this 
capacity it worked well, so no 
further development effort has been 
expended on it. However, usage 
has pointed out some possible im- 
provements that could be incor- 
porated in subsequent designs. 

Bias stabilizing networks, R, and 
R., produce more stability than is 
really necessary, and so introduce 
an unnecessary loss of gain. These 
resistors could possibly be in- 
creased to as high as 27,000 ohms, 
depending upon the range of tem- 
perature variation 
the resulting 
would 


and 

increase in gain 
the unit to operate 
with only three in- 
stead of four stages of a-c ampli- 
fication. 

There is a slight lag in the re- 
sponse of the unit due to the time 
required for charging capacitors 
C, and C,. This lag places a low 
limit, in the neighborhood of three 
miles per hour, on the forward 
speed of the vehicle. With 60-cps 
current in the buried wire, the ca- 
pacitance cannot be reduced below 
25 wf and still maintain adequate 
filtering. For higher forward 
speeds the wire should be fed from 
a higher frequency source so that 
the capacitor values and the result- 
ing lag could be propor- 
tionately. 

The unit was built on a 4 by 8 
inch sheet of ¢-inch polystyrene. 
Holes were drilled in the sheet to 
allow wire leads to the various com- 


expected, 


allow 
satisfactorily 


reduced 


ponents to pass through from the 
component side of the board to the 
wiring side. 

Components were temporarily 
mounted with plastic cement. The 
wiring itself serves to permanently 
mount the components. This type 
of construction provides a compact 
unit in which all parts and wiring 
are readily available for rapid 
servicing. 

The unit was mounted in a small 
aluminum box for protection. Gain 
controls are mounted on the alumi- 
num box, and so do not show in the 
photograph. 
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FREQUENC 

(Cc) 
FIG. 1—Schematic of pen motor vibrating 
system (A), its equivalent circuit (B) and 
response with and without damping (C) 


Dust shields have been removed from pen motor to show mechanical linkage. 


Unit has 


application in measuring time intervals among several related events such as receiving 


ground echoes at various pickup stations used in geophysical exploration 


PEN MOTOR For 
Rectilinear Recording 


By FRANK MASSA and ERNEST A. MASSA 


UMMARY - 


Massa Laboratories, Ino. 
Hingham, Maas 


High-speed rectilinear recordings are now possible with 


pen motor having a frequency response from d-c to 60 eps and gradual 


decrease in sensitivity to 200 cps. Unit is independent of amplifier compensa- 


tion and can be fed from any impedance. Coaxial body prevents whipping at 


high frequencies and mechanical filter permits splatter-free writing to 200 eps 


IRECT-WRITING high-speed pen 
D recorders have become popular 
in spite of several apparently in- 
limitations in 


nerent 


performance 
of available instruments. Some of 
these limitations, as reported, may 
include ink spattering at high writ- 
ing speeds, curvilinear distortion 


of the 
high frequencies, lack of rectilinear 


pen tip, pen-whipping at 


motion and inherent resonance of 


the pen-motor system resulting in 
poor transient response. The direct- 
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inking recorder be described 


overcomes many of these limita 


tion 


Drive System 


The ba drive system for the 


pen motor consists of an electro 


dynamic transducer comprising a 


ylindrical current coil freely sup 


ported in an annular magnetic air 


The coil winding not only oc 


yap 


cupies the complete air-gap volume, 


but also projects axially. on either 


amount 
of the 
amplitude of op 


the alr gap by an 


equal to the peak excursion 
full-scale 


m. This design insure con- 


force factor for various 


sitions of the coil and eliminates 


nonlinear distortion present 


vith a coil placed entirely within 


the mechanical air gap 


Since the entire air-gap flux is 


ised, a relatively small magnet is 


needed as compared to the larger 


magnets required in conventional 
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d’Arsonval structures available 
The pen motor is normally pro- 
tected by dust shields. A disposable 
hermetically-sealed ink cartridge is 
easily inserted into the hypodermic 


ink feed and vent assembly. 


Acoustic Damping 
The 


wound on an 


current-carrying coil is 


accurately dimen 


sioned cylindrical form which is 


assembled to smoothly 
T eflon 


tudinal 


lide 
held longi- 
on the surface of the 


ove! 
ribs 
slot . 


rigidly in 


pole piece 
The left-hand 
form 18 


end of the 
and the physical 
the periphery of 
the pole piece and the inner surface 


coil 
closed 
spacing between 
of the form is adjusted so the vis 
the 


damp 


cosity of filry 


sonance of 


resulting air 


critically the re 
the vibrating mechanical 
As a result of this 


damping the motor has a 


system 

critical air 
flat 
characteristic, 


pen 
frequency response 
the in 
of special compensating am 


plifiers or 


making trument indepen 
dent 
source impedance 

illustrates the effect of 
the de- 


the acoustic damping 


Figure | 
the 
sign of for 
the system In the 
equivalent circuit of the mechanical 
system, the mass M 
coil is represented by 
ance M A 


represents the effective 


various parameters in 


Vibrating 


of the current 
the induct 
inductance M 
mass M, of 
pen assembly 
eries with M,. A 
electrical capacitance C 
the 
spring C 
V, and M 
frequency of the pen-motor a 
bly 

A trapped volume of 


second 
the linkaye and and 
appears in serie 
represents 
the 


and, in combination with 


compliance of control 


determines the resonant 


em 


air, C 


DING PEN CARRIAGE 


GUIDE PIN 


NNER INK FEED AIR 
TUBE HAMBER 


\ 


FIG, 2 
age (A) and pen construction (B). 


Pictorial view of mechanical link 
Drive 
coil moves in and out horizontally like 
loudspeaker voice coil, to 


move pen 


through linkage 


the 
equivalent circuit. The thin film of 
air in the annular clearance space 


responds to capacitance C, in 


between coil form and pole tip in 
troduces mechanical resistance ow 
ing to its viscosity and appears as 
resistance element R, in the equiva 
lent circuit. 

A tiny capillary tube of adjust- 
attached to 
the closed end of the coil form to 
establish between 
the trapped 
the 
this air film is 
the 


the resistance R 


able length is shown 
communication 
and 

The viscosity of 
proportional to the 
tube therefore 
is shown as a vari- 
the 


volume of air C, 


atmosphere 


length of and 


able resistance in equivalent 


circult 


In the conventional instrument 





10 20 
(A) ; Oil URRENT IN MA 


(B) 


BELOW 60 60 


} } 
| MAXIMUM UNDISTORTED AMPLITUDE 
| mn ea ths ~ = <= 


20 40 40 50 
RMS COIL CURRENT IN MA 


FIG. 3-—-Curves show linearity for d-c signal (A) and a-c signal (B) 
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the current coil is open and there- 
fore capacitance C, is infinite. This 
results in a short-circuit of resist- 
ance element R,. Under this condi- 
tion a highly-peaked resonant sys- 
tem results as represented by curve 
A in Fig. 1C. 

In the 
volume of air C 


motor, the trapped 
is dimensioned so 
the impedance of equivalent capaci- 
tance C 


pen 


does not shunt resistance 


element FR, in the frequency range 
of operation. By adjusting the di- 
mension of the film of air R, and 
tailoring the length of the capillary 
tubing R, it is possible to critically 
damp the the 
motor assembly to result in the flat 
frequency 


resonance of pen- 


response characteristic 


indicated by curve B in Fig. 1C. 
Rectilinear Motion 


Figure 2A shows the linkage sys 
tem interposed between the closed 
the the 
carriage. Forces generated when an 


end of coil form and pen 
electric current passes through the 
coil imparted to the offset 
the vertical shaft as 
The shaft is mounted in 


jewel bearings and rotates against 


are 
portion of 
sembly 


the stiffness of a calibrated spring 
around the portion of the 
shaft. This spring establishes the 
frequency range and sensitivity of 
the instrument. 


lower 


The top end of the vertical shaft 
projects through the top wall sur 
the 
oscillates an 


face of linkage housing and 
offset arm coupled 
through the lower left-end surface 
of the The left end 


of the pen carriage terminates in 


pen carriage. 
a vertical guide pin held between 
parallel, hardened surfaces 
to permit free axial carriage dis 
placement. The linkage system and 
pen-carriage dimensions ad- 
the de- 
flects, the pen carriage moves for 
ward in 


guide 


are 
justed so as current coil 
progressively greater 
amounts such that the pen tip de 
scribes a true straight line instead 
of a curve. 


Pen Zero-Adjustment 


A mechanical pen-biasing adjust- 
ment is located behind the pen car 
riage assembly. Zero adjustment is 
achieved by anchoring the main 
control spring to a gear-sector plate 
engaged to a small pinion. The 
pinion is rotated by a slotted shaft 
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(A) (6) (c) 
' 


FIG. 4-Recordings show return to zero after application of step function and gradual current reduction thereafter to maximize error 
(A), return to zero after successive bursts of sinusoidal a-c excitation (B) and step function at high speed (C) 


which projects through the top of 
the linkage housing 
This adjustment permits a 
curate alignment of the pen tip 
along the chart center line. The 
tip may be set to either chart ex 
tremity to obtain twice the norma 
recording amplitude for unidir¢ 
tional pulses. 
A second micrometer set 
adjustment in the pen-motor b: 
permits exact axial positioning 
the complete motor unit relative 
the base. This set screw 
between the electrical terminal 
the base 
The complete assembly veigh Ink reservoir cylinder is on top of magnetic frame for drive coil system 
14 lbs and mounts 1? in. on center 
in multiple-channel installation 
hte pen assembly is increased’ of the pen tip to return to the same 
Whipping and Ink Splatter a minimum increase In zero point on the chart every time 
One of the generally unrecog \ The concentric air cham a Signal is removed. A d-c pulse 
nized sources of distortion result or | ween the two tubes and the vas slowly discharged through a 
from pen whipping. Flexibility can wo spacers forms the compliance capacitor from opposite polarities 
ause bending at high frequencies, element of a mechanical filter to produce the recording shown in 
resulting in errors in the position vhich is coupled by a communicat Fig. 4A. The maximum hysteresis 
of the pen tip. At full high-fre ng orifice to the inner tube which error was actually less than +42 
quency amplitudes, forces of 1,000 arries the ink mm under these most disadvan 
y act on the pen to cause whipping Pre ire changes created near tageous conditions, which amount 
It was found necessary to increase the pen tip neutralize the pulsating to an error of less than 3 per 
the stiffness of the pen body to forces which would otherwise cause For a- signals the hysteresis 
eliminate small amount of pen high-frequency ink plattering in effects are still lower, as seen from 
whipping which would introduce an the absence of the filter, thereby the return to zero of the pen tip 
instantly visible curvilinear distor producing continuous unbroken ink in Fig. 4B after successive burst 
tion into the rectangular recording lines at all writing speeds up to of sinusoidal excitation 


Increased ink flow resulting from 200 cps 


8B Response 


large centrifugal forces developed The graphs in Fig. 3A and 
at high frequencies may cause the how the relationship between pen Rise time is defined as the time 
writing fluid to splash violently deflection and coil current for both required for a step function to rise 
from side to side beyond the limits d-c and a-c inputs. The linearity to approximately 4 of its full-scale 
of the chart. A cross-sectional view is near perfect up to 80 percent § value after the instant of applica 
of the pen assembly in Fig. 2B, of full-scale deflection from d-c to tion. The strip chart reproduced 
shows the design used to prevent 100 cps and the amplitude at full- in Fig. 4C shows a step function 
splatter at frequencies up to 200 cale deflection of +10 mm falls made at a chart speed of 200 mm 
cps. The inner ink feed tube is off less than about 4 pereent below per sec. Since each horizontal 2 
surrounded by an outer reinforcing the straight-line value mm division on the paper repre 
tube which is rigidly secured A common type of error encount sents 10 milliseconds in time, the 
through annular spacing disks to ered in direct-ink-writing oscil- rise time of the pen motor is about 
the inner tube. Thus, the stiffnes lographs results from the inability 5 milliseconds 
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SENSORY AID DEFINES 


UMMARY 


and two transistors to actuate a magnetic earphone 


eJol printing. meter readings or location of maximum 
% 


Miniature device using cadmium 


sulfide photocell, diode 
gives audible indication 


ambient light. Unit, in- 


cluding accessory lamp bulb, is powered by 1.5-volt battery 


AX ELECTRONIC device that pro 
vides an audible signal with 
frequency proportional to the in 
tensity of a received light signal is 
a useful tool for the blind. Such a 
device has been described’ by the 
late Dr. C. E. Witcher of this lab 
The original 

neon-bulb 


oratory device em 


ployed a relaxation 
oscillator and therefore required a 
90-volt 

This 


and re 


battery supply 
upply was physically large 
ulted in 


($2.50 to $3.00) 


fairly expensive 
replacement cost 
these 


tayes the optical probe has recently 


To eliminate disadvan 


two 
been transistorized and redesigned 
mechanically 
the 


operates on a 


The complete unit in- 


bulb 
1.5-volt 


cluding small 


pen-light 
now 


cell 


single 


Light Sources 
The 


ivnal 


probe provides an audible 
whose frequency is 
the 


ceived light 


propor 


tional to intensity of the re 
The received light may 
originate from ambient sources ex- 
ternal to the device or from a tung 
bulb that be attached to 


the device 


sten may 


the disa 
with 


A photograph shows 


embled unit, together 


Circuit of the transistorized sensory aid is 
essentially a multivibrator 
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meter-reading attachment. The 4.5 
inch tube 


optical lens, an electronic package, 


cylindrical contains an 
a battery and a switch in the screw 
The 

secured to 
lock 
prefocused penlight bulb 
holder 


be secured to eithe 


cap V-shaped attachment is 
the 


and 


tube by a_ twist- 


small 
The bulb 
that 
of two attach 
ments by another twist-lock. Over- 
all length of the device is approxi 


feature contains a 


is contained in a can 


mately 5.5 inches. 
The 0.5 
inch and a focal length of 0.5 inch 


lens has a diameter of 
It is mounted in a movable tube. A 
milled slot the left end of 
the barrel two 

focal distances for the lens 


shown at 
provides prefixed 

Focus 
with ambient 


at infinity is used 


light sources and a focus at 1 inch 
is for use 
The 


pacitance-coupled, 


with attachments. 
circult 18 a two-stage, ca 
free-running 


multivibrator. The transistors are 


Elements of the audible reader 


show 
diode assembly (center) battery and case. 


low-noise prp junction types. 
frequency of 


the 


The 
oscillation is con- 


trolled by time constant 


R, Ra 


C; 
Ri + Ra 


where C, is the value of capacitance 
of the coupling capacitor, R, is the 
equivalent resistance of the photo- 
cell and R, is the sum of the diode 
and 


transistor under 


resistances 
bias conditions 

Since the effective 
the photocell is approximately an 
inverse function of the intensity of 
the light, the 
will be related linearly to 
ceived light intensity. 


reverse 


resistance of 


received frequency 
the re- 
The silicon 
diode is employed to make the value 
of R, large compared with R, in low 
Since the 
dark resistance of the photocell may 


levels of light intensity. 


easily exceed 10° ohms, whereas the 
the 
with reverse bias applied may be as 
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input resistance of transistor 


Je, [tam fi 
vic onda 


lamp (lower right) transistor-photocell 
Hearing-aid type earphone upper right 
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LIGHTS AND MARKS 


By C. R. HURTIG 


Research Laborato of Eleot? 
Vassachusett 
( 


high as 10° ohms, the diode is neces 
sary to extend the frequency range 
of operation. 

Under normal conditions, the 
multivibrator is 
If the probe 
is employed in direct sunlight, the 


photocell 


waveform of the 
highly asymmetrical. 
resistance becomes very 
low and the mode of operation be- 
comes more symmetrical, with a 
final limit of sinusoidal operation. 
bias-stabil 
difficulty with 


thermal instability was noted. 


The transistors are not 


ized; however, no 


Frequency Range 
The frequency variation is from 
a few pulses per second to several 
thousand pulses per second. At low 
light levels the nonlinear character- 
istics of the photocell 


cause the loop gain to fall 


and diode 
below 
oscillation fails 


unity; hence the 


If operation at low light-intensity 


is necessary, sustained oscillation 


can be maintained by the use of a 
supply voltage of 3 volts or greater 
Current drawn by the transisto1 
circuit varies from 650 to 550 ya as 
Thus, 
the operating life of the battery is a 


with the bulb 


a function of light intensity 


few hundred hours 


disconnected 
With the bulb connected, the bat 


tery life is a few hours, since the 


bulb current is approximately 200 


To read a meter the plastic card with embossed indices is placed over the glass face ol 
the meter and the location of the pointer found and related to the raised marks. Any meter 


can be used without alteration 


ma. If the attachments requiring 
bulb operations are to be used con 
advantageous to em 


5 volt d { 


tinuously, it is 


ploy an external | ipply 


operated from a convenient § line 


source 
The probe is shown in the photo- 


yraph as it is normally used to 


read the deflection of a meter 
needle. A transparent plastic over 
lay with a series of raised marking 
is placed on the glass surface. The 
this 


intil the large change in frequency, 


probe ] moved over overlay 

indicating the location of the meter 
The 

then 


with respect to the raised 


needle, Is observed center ot 


the probe 1s measured 
tactually 
markings. The 
to focus ata depth helow 


lay of 


probe 1 designed 


tne over! 


approximately 0.19) inch 


CAUTION AGAINST OVEROPTIMISM 


THE AMERICAN Foundation for the Blind has appropriated sufficient funds for the con 


struction of fifty of these sensory units by Dunn Engineering Associates 


Cambridge, Mass 


These units are to be distributed on a loan basis to determine possible applications that 


may result in a higher level of employment for the blind 


The difference between a useful tool and an interesting device is that the cost of a tool 


will be either self-liquidating by a higher employment level or it will open new avenues of 


information-gathering to the blind 


The usefulness of this device remains to be determined by the American Foundation for 


the Blind 
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vhich corre pond sto the vertical o 
the needle 


The printed numbers and mark 


cations of 


ings on the meter scale cause back 
yround noise but the change in fre 
these 
with the 

needle. For 


quency caused by sources is 


mall compared change 


caused by the come 


meter those having a_ needle 
vidth that | mall compared with 
it depth—-the location of the 
needle and the shadow of the needle 
created by the angular incidence of 
the light from the bulb are difficult 
to di With the present a: 
location of the 


detected 


tinguish 
rangement the 
needle can be within af 
accuracy of a few 


Iwo othe 


ided 


pere ent 


attachments are pro 


One is used for detecting the 


presence of printed matter or 


paper, second for tracing = pat 


/ 


erns from ambient sources such 


as an oscilloscope or detecting the 
presence of sun-lighted windov 

The work 
ported in part by U.S 


Air Force 


described was sup 
Army, U. 5 


NaVY ayvencie 


and | 


REFERENCE 


nter and = Line 
TRONICS#S, p 194, Feb 





PRECISE HEAT for 


UMMARY 


- Drawing a large single crystal of silicon from a crucible 


heated by r-f induction requires control within 0.25 deg C at 1.400 C over 


the period of an hour. Saturable core-reactors controlling r-f energy receive 


d-c signals from 100-deg full-scale recorder actuated by thermopile 


OUTINE production of large 
R single crystals of silicon for 
use in transistor manufacture re 
quires precise control of high tem 
‘| he 


crucible by 


perature emiconductor, 


heated in a induction 
from an r-f wenerator, is controlled 
to within 0.25 or 0.30 deg C of its 
ery for 


control is 


tallization point about an 


needed to 


tals, a 


hout Such 


produce smooth ery hown 
in the photograph 

The temperature limit of 0.25 deg 
is not a limit of error of measure 
ment, but only a limit of drift from 


1,400 


because 


a set temperature of about 
( Che problem i evere, 
such fac 
the 


in cali 


there is so little room for 


tor as mechanical error of 


recorder-controll r. 4 hanye 


| SATURABLE 


| CORE MAGNE Tit 


REACTORS AMPLIFIER 


D 
, 
SECONDARY 
CONTROL } 
LOOP 


. | curren 
— OUTPUT La 


bration of the temperature detector 


and development of stray poten- 


tials in the circuits 


Temperature Sensing 


Kither thermocouple or thermo- 


(Rayotube) can be used as a 
the poten- 


recorder-controller, as 


pile 


detector for electronic 
tiomete} 
hown in the block diagram, Fig. 1. 

\ thermopile equipment used by 
the Lansdale, Pa. 


hown in the photograph 


Phileo ¢ orp at 
plant J 
lhe thermopile in the housing be- 
low the 


mirrotr \ 


has a lens and 
that 
tion from the crucible bottom onto 
the pile A gas 


in the from pile to crucible 


( rucible 


tem focuses radia 


small flow of inert 


path 


kee ps out dust and fume ,» preserv 


ERROR SIGNAL 
t05V D-C 
FROM CONTROL 
SLIDE WIRE 
! 
TEMPERA: | 
TURE 
RECORDER | 
CONTROLLER CONTROLLER| 


C CRYSTAL PULLING B 


MECHANISM 
0-10V 0 


[ Feeowace t 
= SIGNAL 


RECTIFIER 


300 K-C 
INDUCTION 
GENERATOR 


RADIANT HEAT 
RADIATION DETECTOR 


FIG. 1 
primary and secondary contro! loops 
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AND 
FILTER 


= 
PICKUP LOOP 


GAS FILLED 
CHAMBER 


CRYSTAL 


HIGH PURITY 
A CARBON 
CRUCIBLE 


\ 
4 
*~ 


’ "] “INDUCTION HEATING 
| |co L 


Block diagram shows elements of the temperature control equipment including 


ing the brightness and 
of the optical system. 


The Le Carbone air cells are used 


accuracy 


to supply the recorder potentiom- 
have good 
for the 
time required to grow a crystal. The 


eter circuit since they 


current output stability 
Speedomax recorder-controller’s ex 


panded range covers 60 deg ¢ 


Dual Control 


Essentially two control loops are 
Fig. 1 (outer). In the 
primary loop, an error signal, which 


hown in 


is proportional to the deviation of 
measured crystal temperature from 
a set point, is developed by the con- 
the temperature 
B and delivered 
high-speed current-output 

Here the error is 
continuously analyzed to determine 
the necessary to 
temperature to 


trol slidewire in 
recorder-controller 
to the 
controller C 
corrective action 


restore the melt 
et point 
An 


) 5 


signal, ranging from 
d-c is generated in ac- 
this and 
fed amplifier D where 
it is changed to the level required 
to operate saturable core reactors, 
which adjust the power supply to a 
300-ke This in 
turn controls the energy transfer 
to the melt and thus regulates its 


output 
ma 
analysis 


cordance with 


to magnet 


induction furnace. 


temperature. 

In the secondary loop, the pri- 
mary measuring element, its asso- 
ciated recording equipment and 
the itself, together with 
their intrinsic time delays, are by- 
passed through the use of a pick-up 
coil that detects the energy level 
delivered to the melt and develops 
signal that is 
fed back directly to the controller. 

It is by this circuit that the con- 


process 


a proportional d-c 
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Growing Silicon Crystals 


By E. T. DAVIS, 
W. B. ALDEN 
and F. H. WYETH 


Leeds and Northrup ( 
Phtiadeiphia, Pa 


trol compensates promptly for line 
voltage change and other spurious 
effects that upset the temperature 
of the crystal growing process. 


Crystal-Pulling Procedure 


The procedure of crystal-grow 
ing is to fasten a seed crystal to a 
motor-driven 
touch it to 


molten 


pulling 
the 


and 


apparatus, 
surface of the 
pull it away 
slowly as the crystal grows on the 
end. 


silicon 


The seed is a piece of a pre- 
viously-grown crystal, machined to 
about a quarter-inch and 
an inch long. It is fastened to the 
puller head’s rod by a chuck 

With the seed in place, the op- 
erator heats the 
fluidity, which about 
1,425 C. Melting takes 15 or 20 
minutes. When the charge is thor- 
oughly fluid, the operator reduces 
the power and watches the surface 
for the first trace of cloudiness as 
the molten silicon cools. By grad- 
ually lowering the set point of the 
temperature controller, the opera- 
tor brings about a balance of heat 
input such that the surface 
velops and maintains this trace of 
cloudiness. It is in maintaining 
this condition that the tempera- 
ture limit of about 0.25 
essential. 

The operator now lowers the seed 
until it touches the and 
then starts the puller. The shape 
of the meniscus is his guide; he 
watches it and adjusts speed of 
pulling and temperature as exper- 
ience indicates. The crystal is 
made to grow continuously, by ac- 
cretion from the surface of the 
molten silicon. Pulling takes 60 to 
90 minutes. Total preparation time 
is one to two hours a crystal. 


square 


charge to good 


occurs at 


de- 


deg is 


surface 
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Effect of temperature control in growing 


silicon. Crystal at right cannot be used 


+ I 


J 


? ONTROL SLIDE WIRE 


s ICATED IN TEMPERATURE 
RECORDER-CONTROL LER 


semiconductor from 


induction heated bath 


Growing a crystal 


NOUCTION 


FURNA 


FIG. 2--Simplified computer circuit for current output controller 


The current-adjusting controller 
C in Fig. 1 is an all-electronie unit 
in which output is related to its in- 
basis. A 


put on a three-function 


proportional component varies di- 
rectly with the magnitude of the 
input signal to give proportional 
control An integral component 
varies both with the magnitude of 
the input signal and its duration, 
to provide reset action. A deriva- 
tive component varies with the rate 
of change of the input 
supply rate action 


signal to 


These three actions are suitably 
combined to produce the desired 
control signal for the process. Cali- 
brated dials allow separate adjust- 
ment of each control function in 


accordance with the characteristics 
of the process under control to 
provide optimum control response. 

The controller computing circuit 
used to derive the three basic con- 
trol functions is shown in Fig. 2. 
At the left, a Wheatstone 
bridge establishes an error voltage 
proportional to any deviation of 
temperature with respect to set 
point. 

The control slidewire in tem- 
perature recorder-controller B is 
positioned by its control point 
setter. It is supplied with 10 wv d-c 
and the voltage at its midpoint is 
just equal to a 5-v reference poten- 
tial established at the junction of 
equal-valued resistors R, and R, 


d-c 
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tied the 


nat are 
ipply 
The 


re recorder 


acro 


sliding contact is 
controller 
mechanism, its 
directly with 


position 


‘ Troy. 
band 


from 5 


proportional 
Rk. varies d- 
perature is low, 
d-( 
Ihe 


ny contact of 


Voltage J 


when temperature 


reference point is at 
the control 
therefore 


the 
point 


deviation of melt 


from the set and is 
when 
the 


iynt 


ZerO temperature 
point are 


\t the I 


feedbach 


same 
ide of I 


that 


iv 
, 


circuit 


proportional to the 


the powell 
Phi 


from 


ynal | 


the induction 


t througn a 


npu 


| 
ouple a 


pickup 
mall part of 


energy back to a rectifier 


hi ith 


current Lo 


ny unit 


direct 


turn 
the 


(iver a reasonably 


; 


urrent can be 


th furnace input Ihe 
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FIG, 3 


same 10-y ynal 


driven by 


balancing t ne 


temperature 

voltage developed across 
potentiometer 
vhen tem 
through 0, 
is high 


the lid 


temperature 
equal to 


and et 


develops a 


delivered 


loop 


small range, this 
aid to vary directly Ve the 
feedback | 


ta, ri 


through potentiometer R, 
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rom the above control equa 


(vv 


6V 


. 2 * 
} '25V 


« 
15 


; 


2 
” 


e 
"3 ; 


NVERTER @7°Y 
v To 


t 


4 
gCONVERTER 


o4{ #4 
$00 
4 

2470 
> « 


. 
q 


, 


WHEN INT ROL 


SED WHEN CONTROL |S 


K*xKiDP0O 


converted into a voltage 
and 
adjustable portion of it is used 
circult 
control 


constitut- 
the 
mathe- 


following 


tion, three functions will be 
observed. The first is a pure propor- 
tional action (1 a)K/a, which de- 
pends only upon the proportional 
band adjustment a. The second is 
an approximate rate action that ap- 
proaches a true derivative function 
the 
T:p is 
which 


for slow changes in measured 


(where much 
put 
a limiting value of 10(1 
the 
changes rapidly. 

The third function is a reset ac- 
that the sum of 
proportional plus rate action with 
time. The combination 
three-action control cir- 
tuned to the proc- 


variable 
reaches 
a) K/a 


variable 


maller than 1) 


when measured 


tion integrates 
respect to 

thus a 
that can be 
ess through the 
of a (proportional band), 7; (rate) 
and T, 


cult 


suitable selection 


reset). 


Signal Comparison 


The 
troller is 


current-adjusting type con- 
actuated by the presence 
its 
A differential amplifier com- 
the error signal derived from 
the measuring bridge 


of an unbalanced condition at 
input 
pares 
(suitably op- 
the computer cir- 


erated upon by 


cuit) with the feedback signal from 


MANUAL 
ADJ 








Complete circuit diagram showing basis of temperature control 
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the furnace output also 


operated 
Any dis- 
between these two signals 
60-cycle syn 


ipon by the computer 


repancy 


s seen DY a nronous 


onverter that passes the re sult 


a-c voltage representing their 


{ 


erence to a high-gain amplifier 


Figure 3 show in 


} at 
chnematlh( 


form the controller amplifier and 


it r 


three-stage 


Irrent adju ng ircu 
and V 


amplifier 


comprise 
who 
the 
volt maximum peak-to-peak 
the ir 
ferential is one millivolt 
The thi 


ime as é of 


se outpu a mea 


ired on final plate, is a 100 


square 


nit lif 
pu a 


Vave reached vhen 


phase of quare wave 
the volt 
1 


ipplied to the controler 


line 


{ 


‘eedback ignal indicate tha 
TOO low It 
with 


input too high 


} Li} 


the Turnace input 
out of 
this 


wave thu 


180 deg pha é the lin 
vnen 
derived 1 


the 


quare 
gating signal to contro] 


{ 
l a 


phase 
tube J 
The output stage V, is es 


a cat 


cnarygre 
sentially 
node 


follower and delivers 


to the 


cur 


rent magnetic amplifier load 


n accordance 
maintained at 

larye liscnarge 
to capacitor ¢ 


cir 


prod 


put that i 
Thi ignal 
of both 


the charge and 


d-( 


limit or 


tube iitable D1as 


discharge 


being Maintained to pre 


conduction 


Vvne! the aquare 


] 
lyvnial 1 


Charge-Discharge 


tne line 


bloc ke ad 


itput and 


Wher 


the 
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cathode 


the <« 


the charge tube is per- 


pnase, as in ase under con 
sideration, 
mitted to conduct during the posi 
tive half cycle since both its grid 
and plate have become positive with 


The 


inoperative 


respect to its cathode dis 


cnarge tube remains 
because its cathode 
ith respect to its plate during the 
ycle that its 


t 


mace 


positive 
grid is moved 
Chis 
capacitor ¢ 
Sue h 


signal to the 


ion results 
once 


eycle until time as the 


amplifier 
rain brought into balance. 
as Ge.) 


charged, the output cur- 
the 
accordance with 
the charac 
thu tne 1 


temperature ys ( \ 


1 
controller increases 


tne require 
tube 
irnace 
maximum 
ided 

prevent 


the 


maximum fur 


irrent adjustment prov 

of \ to 
from exceeding 
adjustment set 
vhich the 


the potential of 


grid po 
il exceed 


cathode and thus prevent fu 


tne narging ot 


reference 


itput irrent 
5 ma and operate 
the 
| hu 
tage 
rhe 


oltupge 
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zero to 25 


the cathode of 
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tubne ovel 


tween 
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nece 
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mponer ariations 
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for unl 


application 


discharge tube change in like man 
For this the on 
the charge tube is driven in a posi- 

out 
on 


a 270,000-ohm 


ner reason, bias 


tive direction with increasing 
put current, through 
resistor, which connects to the 
cathode of the output stage 

Chis resistor is 
for the 


4 ! 
hat 1s also me 


necessary 
cat hode 


ving in a 


pensate 
itive 


the 


direction. Similarly the bias on 


ai charve tube must yo in a nega- 


tis 


ive direction reased cur 
for its 


ny 


with in 


rent output, to compensate 
potential, which is becom 
This 


the 


plate 


more positive 


achieved by running 


cuit back to a_ voltage 


located between the plate 


output tube and a negative 


ource Since the plate vO 
tion 
the 


the 


V, swings in a negative dire 


with increasing output current, 


desired operating voltage for 


obtained 


the 


discharge tube grid 1 
Current 


n the 


oller 
fed to 


vhere t 


output of ont 
order of 0 to 5 ma i 
magnetic amplifie 


converted to a current ranging 


from 0 to ampere 


Power Control 


are connected in 
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the powel delivered to the 


erie vith 
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reyulate 
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Ihe 
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INSTANTANEOUS 


UMMARY 


By CHARLES R. RUTHERFORD 


Temeo Atreraft Corp. 


Dailas, Texas 


Maximum range of air-to-ground communications systems 


is extended up to 100 percent by use of speech compressor combining ad- 


vantages of clipper and age types. Use of transistors permits construction 


of unit that plugs into carbon microphone jack 


ILITARY tactical requirement 
M. have increased the required 
distance for communication by 25 
to 50 percent over the maximum 
range with existing 
communication equipment. 

Communication range with an 
amplitude-modulated transmitter 
is a function of the transmitted 
sideband power and is independent 
of the transmitted carrier power. 
Because of the wide variations in 
amplitude of normal speech, voice 
peaks producing 100-percent modu- 
lation will give an average modu- 
lation of only 30 percent. A 30- 
percent modulation level results in 
the sideband being down 
10.5 db from the 100-percent modu- 
lation level. 


obtainable 


power 


Since intelligibility, not quality 
of speech, is the primary require- 
ment for field communications, a 
transistorized speech clipper would 
increase maximum range on many 
existing communication sets. 

The increase in maximum range 


| [speecH|! sxc | | 
| COM LOW POWER] 
PRESS PASS | amp 
FILTE R} | 


Fig. 1 Filters before and after compressor 
increase intelligibility 


when a speech clipper is used would 
be due to two factors: Higher 
average percent modulation would 
give a higher average transmitted 
side-band power, and the power of 
the intelligence carrying consonant 
sounds would be a larger percent 
of the total speech power. Assum- 
ing that a 60-percent word intel- 
ligibility is the minimum for useful 
communication, tests that 
use of a 24-db speech clipper is 
equivalent 


show 


to increasing transmit- 


ter power by 14 db. This increase 


| 
20 


RC FEEDBACK 


0 FEEDBACK 


(B) 


FIG. 2—Vacuum tube a-c feedback type compressor (A) operates in manner similar to the 
transistorized unit (B) used for air-to-ground communications 


168 


Speech compressor mounted beneath trans- 
mitter feeds microphone input 


is equivalent to a power gain of 25 

The ratio of the peak voltage of 
the average vowel to the peak 
voltage of the average consonant 
is about 12 to 15 db. Clipping can 
to make the intelligence 
carrying consonant sounds at least 
equal to the vowel sounds. 


be used 


One type of simple speech clipper 
vacuum tube that is biased 
such that speech will drive the tube 
from cutoff to plate current satura- 
tion. A disadvantage of 
the saturation type of speech clip- 
per is that when the talker is in a 
noisy location, such as an airplane, 
the clipper seriously de- 
creases speech-to-background 


is a 


serious 


speech 
the 
noise ratio, 

To prevent degration of speech- 
to-background noise ratio, conven- 
tional automatic gain control cir- 
been used to control 
percent modulation. This 
type of speech compressor will hold 
the average level of speech, and 
therefore the average percent 
modulation, constant. However, 
the circuit will not hold constant 
the peak values of the voice signal. 
With the age type of speech com- 


cuits have 


average 
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SPEECH COMPRESSOR 


pression, normal speech will have 


peak voltages that are 12 db above 


the average voltage. 
Circuit Operation 


The 
pressor 
form in 


instantaneous com- 
system, block 
Fig. 1, the 
vantages of both the clipper and 
the compressor and does not appear 
to have the disadvantages of either 
system. 


As a-c 


speech 
shown in 


combines ad- 


feedback 
the background noise by the same 
factor as the voice signal, the cir- 


would decrease 


cuit uses a delayed type of a-c 
feedback. Figure 2A uses a 
vacuum tube to illustrate the sys- 
tem principle. For signals with an 
a-c value at the plate of the tube 
the circuit will act 
like a conventional amplifier. For 
that is 


, one of the diodes 


less than 0.5 v 
an instantaneous voltage 
greater than 0.5 v 
will conduct and the signal will be 
fed back 180- 


deg phase reversal. If resistances 


to the grid with a 
of the diodes and batteries are low 
gain of the tube is high, the 
waveform in the output circuit 
will be the waveform 
obtained 


and 


same as the 
conventional 
both 
vhen 
the 
ratio 


with a 
speech clipper. However, as 
signal and noise are fed back 
the 
speech-to-background 
remains about the 

A schematic of the transi 
instantaneous compressor circuit is 
shown in Fig. 2B. 
circuit is a common-emitter 


diodes are conducting, 
noise 
same 


torized 


Basically, this 
am- 
plifier direct coupled to a common 
collector The the 
first transistor is obtained from a 
the 
transistor. As a 
circuit 


stage. bias for 


d-c voltage divided in emitte 


of the 


common-emitter 


second 
gives a 
phase reversal, while a common 
collector circuit gives an in-phase 
signal, this method of obtaining 
bias for the first transistor results 
in a circuit with a high degree of 
d-c stability. The common-collector 
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FIG. 3—-Output amplifier feeds into aircraft 
radio microphone jack 


stage gives a low-impedance source 
for driving a low-pass filter in the 
output and the a-c feedback circuit 
to the base of the first transistor. 
The transistors used are low-gain 
silicon type 903 having an alpha 
of 0.9 to 0.95. 

The unique feature of this cir 
is the use of silicon diodes in 
feedback circuit. The 
will not conduct in the for 
until a voltage of 


cult 
the a-c 
diodes 
ward direction 
about 0.5 or larger is impressed 
the diode. As a result, the 


forward the diode is 


across 
resistance of 
high until the 


value of the a-c 


very instantaneous 
feedback signal 1s 
Above this 


level, the impedance of the diode i 


greater than 0.5 v 


lou 


0 
bOW 


In addition to the compression 
obtained by feedback, 
the 
crease in impedance of 
first When the 


are not conducting, the impedance 


compression 
sudden de- 
the 


diodes 


is also caused by 
input 


transistor. 


Z, is about 4,000 ohms as compared 
to 300 ohms when conducting 


Output Amplifier 


The output amplifier, shown in 
‘ 951 silicon 
feedback 
secondary of the output 


Fig. 3, uses type power 


transistor A network 
the 
transformer to the emitter resistor 
shift in the 


The 25-uf capaci 


from 
minimizes phase out 
put transforme! 
tor in the secondary of the output 
transformer the 
former winding from the d-c volt 


isolates trans 
age applied to the microphone 
To check the effect of 
stantaneous speech compressor on 
the speech-to-background 


the in- 


noise 


FIG, 4 
signal remains constant 


Tests show ratio of voice to noise 


signal of fixed 
3,000-cps_ signal 
amplitude could be varied 
were fed to the input of the com 
Figure 4 is a plot showing 
from the 
varied as the ampli- 
tude of the 3,000-cps input signal 
was increased. When the 3,000-cps 
increased the 400-cps out- 
put must decrease if the speech-to 


ratio, a 400-cps 
amplitude and a 


whose 


pressor 
how the 100 cps output 


compressor 


input 1s 

background noise ratio is to remain 

constant 
Intelligibility of speech in the 


presence of low-frequency noise 


using 
after 


can be greatly increased by 


proper filtering before and 


a speech clipper. The filter preced- 
the low 
rate of 6 to 12 
The filter following 
the high 
the rate of 18 to 24 


ing the clipper attenuates 
frequencies at the 
db per octave 
the clipper attenuates 
frequencies at 
db per octave 

Although 


ity test 


controlled intelligibil 
have not been made, short- 
two pieces of 
shown 
power is increased 
by a factor of 4 when the 


compressor is 


range tests on 
military 
that 


at least 


equipment have 


sideband 


used. 
the 
taneous speech compressor is that 
when the talker is in a noisy loca- 
the amplitude of the noise 
between speech will be practically 
the same as the amplitude of the 
speech. However, tests at the Har- 
Psycho-Acoustic Laboratory 
have shown that noise that is pres- 
ent only does not 
affect the intelligibility of the mes- 


{peer h 


A disadvantage of instan 


tion, 


vard 
between words 


sage. 





Portable TV Station 


By L. E. FLORY, G. W. GRAY, J. M. MORGAN and W. S. PIKE 


UMMARY 


television transmitting station includes camera, monitor, syne generator. 


RCA Laboratories 


Princeton, New Jersey 


Designed to be carried on a man’s back, nineteen-pound 


2,000-me transmitter and power supply. Total transistor complement of 


72 is employed in addition to vidicon, kinescope and transmitter tubes. 


Camera delivers 1.5-v p-p composite video signal to line or transmitter 


have need for 
televi- 


spot 


ROADCASTERS 
lightweight 


son 


portable 


pickup equipment for 


news coverage and other events. An 


experimental portable television 


transmitting station has been de 


veloped that generates a picture of 


adequate quality for remote-broad 


cast purposes and transmits it for 


over a distance of approximately 


one mile, This equipment was used 


at recent political conventions to 


make possible remote pickups that 
would not have been possible by any 


other method 


System Description 


the 
addition to 


employing 72 transistors, 


equipment includes, in 


the 


t 


camera, a Syne generator, pi 


ire monitor and transmitter, as 


| 


istrated in the block diagram of 
Fig. | 


The camera contains a video pre 


amplifier, horizontal and vertical 


deflection circuits and a= blanking 


| 


| 


l 


FIG. 1-Diagram of principal units of system 


170 


amplifier in addition to the vidicon 
with its yoke and 
Horizontal 


focus magnet. 
vertical 
blanking 


well as d-c voltages are 


drive pulses, 


drive pulses and mixed 
pulses, as 
supplied to the camera over a four- 
foot The 
ignal from the camera video 
back to the 


coaxial conductor 


cable from the backpack 
video 
preamplifier i sent 
backpack on a 
braided 

As in 
ized television camera described in 
the Jan, 1, 1957 ELECTRONICS, use 


is made of 


into the same cable. 


the miniature transisto1 


a new miniature vidicon 


only one-half inch in diameter. 


| he 


and 


monitor contains horizontal 
vertical deflection circuits and 
a video amplifier 

A switch on the backpack permits 
the 


point 


{ 
tne 


operator to monitor either 


video signal at a suitable 


in the modulator or a rectified and 


amplified sample of the transmitter 
The the 


erator an indication 


output latter gives op- 


instantaneous 





camera, monitor and backpack 


The 
electronic viewfinder also permits 


of transmitter overmodulation 


the cameraman to check the vidicon 
electrical focus, which would be im- 
possible with an orinary optical 
viewfinder 


The backpack 


chargeable 


contains a re 
battery, a transistor 


converter to supply high 
the 
transmitter 


controlled 


power 


voltage for camera, monitor 


and tubes, a crystal- 
syne generator, a 2,000- 
me transmitter, a modulator ampli- 
fier in which d-e level setting, syne 
addition and addition 


set-up are 


performed, and a small auxiliary 
video amplifier and rectifier which 
the 
The transmitting antenna projects 
from the top of the backpack 
Compared to 
tube 


thor 


samples transmitter output. 


imilar vacuum 
the au 
the 


viewfinder weighs 


equipment built by 


several years ago, 


camera with its 
four pounds while the earlier unit, 
which used a one-inch vidicon and a 
weighed 

bac kpack 
and is 3 by 12 

The 


watt 


monitor t 
The 
15 pound 


similat ipe, 


eight pounds unit 


weigh 


by 13 inches in size present 


equipment consumes 30 and 


operates for nearly five hours on a 


smaller size battery 


Camera 


the 


shown in 


The circuit of camera video 


preamplifien Fig 2 
vith 
the 


target 


along the blanking amplifier 


and vidicon beam, focus and 
voltage controls. 
Common-emitter amplifier Q, 
the 


mixed-blanking 


directly connected to vidicon 


cathode, Negative 
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for Remote Pickups 


signals from the syne generator in 
the backpack are applied to its base 
Twenty volts peak-to-peak of posi- 
tive mixed blanking are available 
at the collector of Q,. This is ade- 
quate to prevent landing of the 
vidicon beam under any conditions 
during the horizontal and vertical 
retrace periods 

It has been established that in 
video amplifiers the best signal-to 
noise condition is obtained if the 
vidicon is operated into a high im- 
pedance even though the input cit 
cult has high capacity The effect 
of this high capacity is compen 
sated by a high-peaker circuit 

The input amplifier employs 
transistors, Q,, @ and @Q, and ex 


emplifies in Q, and Q, a type of - 
Backpack houses sync generator (top left), power converter (lower left), transmitter 


feedback pair which has been freely 
(center) and rechargeable cells (right) 


used in later stages, particularly 


in the modulator. The pair consists , 
, : | vhich drives the interconnecting nes \ horizontal and positive 
oO transistor of opposite conduc . . 
PI cable. The latter feedback pair de al drive pulses to the camera 


tivities, with feedback from the 


if the second to the nn . 
™ : ignal to the 75-ohm line with good on Q,,. Amplified positive horizontal 
emitter of the first , ' : 
linearity In this case, output is pulses appear at its collector 


livers about 0.5 ot ixX-rmik ideo he negative horizontal pulses tur 


This arrangement is d stable, 
, . ; ; taken from the emitter of the Output transistor Q,, is driven by 
has high input impedance and has 


ond transistor of the pals i step-down transformer. It a it 


low output impedance from which 
either output polarity may be de Camera Deflection 


rived. In this case, the collector of 


vitch to interrupt the build-up 
irrent in the coil, Ringing is pre 


: camera deflection circuit ented by the damper diode 
the second transistor is d-c con 


nected to the base of the third, Q 


The ne gen The vertical deflection circuit i 


: backpack supplies lriven by the positive vertical drive 
The response of thi ircult 1s 


maintained flat to six me with peak 
ing inductance L, and by shunting 
the emitter resistor of Q, with ¢ 

Bias control R, sets the operating 
point for this circult 

Stage Q, Is an ordinary 
emitter stave which drive ie high 
peaker. High-frequency response is 
maintained by ¢ and overall low 
frequency compensation is provided 
Dy ¢ 

stayes,@, tnroughn @, are ordi 
nal common-emitter amplifie 
They are, however, overcompen 
sated as far as high-frequency 
response is concerned; the « lula 
tive effect of overcomper iy 
plies aperture correction 

Video gain control F., compen 
sated by ¢ , l inserted petwee! : 4 a “" 
Q, and Q,. Transistors Q,, and Q 


comprise anothe feedback pall! FIG. 2—-Camera preamplifier employs 11 transistors and miniature vidicon pickup tube 
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ORIVER SAW GEN 


FIG. 3 


deflector requirements 


pulses. These are inverted by 


Qa, 
which drives a sawtooth generating 
circuit ing Q 


component 


compri and its a 
sociated 
The vertical drive to the yoke i 
provided by two paralleled emitter 
followers, Q. and Q,. Resistors R 
and F, equalize the currents in the 
transistors 
Negative feedback assists in lin 


earizing the yoke current and cir 


of the 


capac! 


cumventing the shortcomings 


necessarily mall 


coupling 
tor. C 


Modulator and Transmitter 
The 
are shown in Fig. 4 
ter, depicted at the 
this 
cavity-stabilized 


modulator and transmitter 


The transmit 
ipper right of 
diagram, i a self-excited 
planar triode o 
cillator which is 
Output frequency is 
from 1,900 to 2,100 me 


mum output 


grid modulated 
adjustable 
The maxi 
the volt 


about 0.5 w 


power with 
ages available is 
A video signal of one to two volts 
amplitude is 
fully the 
is supplied by 
through Q,,. 
The 
coupled from cable termination R 
into the base of Q,, through a rela 
tively small capacitor, C,. A keyed 
clamp the d-« this 
point at the start of each horizontal 
line 


sufficient to modulate 
This signal 


tor () 


transmitter 
transl 
signal i 


camera video 


sets level at 
This action is provided by Q,,, 
which is negative 
mixed-blanking pulses applied to its 
base. In 


turned on by 


somewhat unconventional 
fashion this also clamps the base 
of Oi» the 
blanking interval. 


entire vertical 
The clamping 
potential is adjustable by the bias 


during 


control, which is bypassed by C,. 


Since d-c information is rein- 
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Vv OUTPUT 


erted into the signal, the following 
stages must be d-c coupled for this 
information to appear in the output 
signal. By employing alternate npn 


and pnp transistors, a_ five-stage 


amplifier of adequate stability has 
The stage gain 


the 


heen constructed. 
of thi 
large number of stages is 
the 


amplifier are not high; 
necessil 
tated by 
M hit h 
yne, for example, from 
plifier Q., is inserted on the emitter 
of Q,.. Adjustable set 
on the base of Q,,, by 


mall 


other funct ion 
Mixed 
yri¢ 


many 
must be performed 
am 
up 18 Inserted 
feeding in 
amount of mixed blanking 
of the correct polarity at thi 
Feedback pair QQ 
imilar to other 
Thi 


cause it 


point 
ang G@:., ! 

previou ly used 
advantageous here 
high 
dance to the clamp circuit and thu 
Thi 
hading 
luded_ to 


point 


circuit 1s 
presents a impe 
would 
Q,, 
low 
which to 
amplifiers @, and 


dot not discharve ( 


ise horizontal Stage 
na been in get a 
impedance from 
auxiliary 
well a 
taye which comprises 
pair @, and @ This 


deliver about 1.5 v of 


drive 
G.. a the actual modulator 


feed 


tage 


outpu 
bac k 
will 
ignal to the transmitter 
Emitter 
line to 
the 
switch is in 
Stage Q 
video 


V ideo 


the 
amplifier 


follower Q, drive 
the 
monitor 
the 
provides an 
output if it is 


operate 


monitor 

selector 
position. 
auxiliary 
desired to 
line rather 


when input 


video 


into a video 


Composite video output from camera 


DRIVER 


H OUTPUT 


ee —-—— ——— -6¥ 
~~ SUE 
& 220 7 


MORIZONTA 
YORE 


HORI] 


Camera vertical (left) and horizontal (right) deflection circu"s use low-power transistors because of miniature vidicon’s modest 
Vertical and horizontal drive are supplied via cable from backpack 


the transmitter 
Transistors Q.. and Q 
the output of diode D,,. which recti- 


than use 


amplify 


fies a sample of the transmitter out- 
When _ the 


selector switch is in 


put monitor input 
the air-check 
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the video line to the 
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Voltage Regulator 


Regulator Q,, assist 
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the requisite bias change 
the the 
heater voltage causing 
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necessary sense 
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connected 


clamp potential, thus inserting the 
this point. 
Direct-current degeneration in this 


required correction at 


compensating circuit is provided by 
R,, with the loop gain adjusted to 
maintain nearly perfect compensa- 
tion during the useful 
life of the battery. 


operating 


For stability reasons, it is also 
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Vertical Divider 


he 
prises Q, 


| 
blocking 


vertical divider chain com 
through @ Kach is a 
with 


from collector to base 


feedbac k 
the R-C 


oscillato 


and 


AA 1 ee 


4 . 
~ 


be NAN OANA 





in diameter 


circuit controling the repetition 
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element 
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lemperature 
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hase 
elements from 
lector leakage current I 


the 


generator, the frequency determin 
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through C, 
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ing are 


fixed and amount of syne in- 


jection ha made adjustable 


to control division ratio. Ca 


pacitors ©C used 
for this 


Clably less 


are 


volume than adjustable 
Voltage divider R 
all the divider stages. 


potentiometers 
R biases 
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the 
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Close up of monitor-viewfinder detached from FIG. 8 
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Size vs Impedance 


Ohms per 1,000-ft length 


Transistor device smaller than a cigarette lighter and weigh- 


ing one ounce provides sound reception without wires connected to the user 


or radio-frequency transmission requiring a license. Audio amplifier serves 


as the paging source, eliminating customary lights, gongs or loudspeakers 
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Internal views of the miniature induction receiver show transistors and battery (top) wiring board (below). Audipage units find 
practical application in television studios allowing production personnel freedom of movement and instant liaison with control (right 


PAGING SYSTEM 


25-db gain per stage at higher audi lrive r a home « iffice 
frequencies. With V.. of 7, equal to = 30 feet. For larger are: 
b of 7 the point llesce mower required is calculated on 
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LMMARY Automatic alarm for distress signal, required by law for 


certain vessels not covered 24 hours a day by licensed operator, has often 


been subject to malfunction resulting from interference and atmospherics. 


New device meeting more stringent FCC requirements is entirely electronic. 


using gate and counter circuits 


By E. R. SARRATT~ and H. H. ABELEW 


Chief Engine 


Computer Techniques 


stations, transmitting simultan- can be effectively disabled unle tude of signals, permits a stronget 
eously, are present on this channel the gain control is readjusted to interfering signal effectively to 
Such radiotelegraph interfer match alteration in the intensity apture the channel with conse 
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diurnal and the nonecyclic varia interference nal 
tions in intensity of atmospheri In such equipments, a warning Reception of an autoalarm sig 
They result in conditions whereby lamp on the bridge lights to indi nal can be regarded as reception of 
the level of sensitivity required for cate that the receiver manual gain a sequence of four intervals, 3.5 to 
optimum discrimination of the control requires resetting. Conven 6.0 seconds long, during which the 
autoalarm signal may change radi tional gain control circuits are no autoalarm receiver is in the ig 
ally during unattended autoalarm iitable for an autoalarm receiver, nal-on state and these signal-on 


watches. Earlier autoalarms, pro ince the receiver sensitivity, if in periods are separated by intervals 


vided with manual gain controls, tantaneously controlled by ampli not exceeding 1.5 seconds during 








FIG. 2—-Receiver used to pick up 500-kc signals is interconnected with selector circuit shown in Fig. 3 
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signal gaps caused by noise and those of the autoalarm siqnal. Interconnected with receiver (Fig. 2 
z 1 
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By CARL DAVID TODD 
‘ f Products Department 


Gene Electric ¢ 
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Four stage amplifier uses low current-gain transistors 


i MMARY Designed for use in laboratory, production line and shop. 
instrument has seven input ranges from 20 py to 20 v. Readily available 
transistors are used in four-stage amplifier cireuit. Expensive junction diodes, 
required for accurate low-voltage detection, are replaced by inexpensive tran- 


sistors providing equal characteristics. Construction details are given 


Transistor Null Detector 


MPORTANT CHARACTERI fa vhen switching from the Z20-micro 
ie hahaha are high sensitiv! volt range to the 20-millivolt range 
internal noise, moderately f: After reaching the 20-mv ranye, it 
response to changes in input le. : remains constant Thi was done 
and an 3 \ Oo Withstand a lary to avoid high resistance’ value 


overload normally required for the highet 


; = oltaye ranges and also partially 
Circuit Description , 


oO eliminate noise n the nput 


The complete schematic diagram Che input transformer is a modi 
iull detector with these chat fied push-pull driver transforme) 

IK is viven in Fig. 1. Iti The center tapped econdary Wa 
basically ; high frequency a idio modified to give two identical wind 
implifier whose { rectified ing By breaking the center lead 


ind fed nLO § \ d~ mit and bringing ou } vire epa Oe 


roammeter rately a unity ratio ansformer 1s } Test set-up to determine values 


Lhe nput impe dance obtained of detector input attenuator resistors 
pu an \ btain 


he input impedance to the null 
‘ ti amplifier VaS approxi former for a push-pull amplifier 
VV mately 20,000 ohm With the Phe centertap allows full-wave re 


ification without need of a bridge 


transformer connected, the inpu 
impedance dropped to 2,000 ohm lo achieve good results at low 

The four-stage transistor ampli voltages, junction diodes are re 
fier uses low current-gain transis quired for the rectifiers. At the 
tor Che amplification is sufficient present time, junction diodes are 
High-pain trar tors may be use expensly 2N107 transistors 


th slightly { , ace | h | and make excel 





panied by a high I ay lent ju on diodes. Either the 
L j Ihe amplifier t i into l é diode or the collector 
FIG. 2.-Test circuit measures relative ‘ anstormer Origin ‘ pe Ee Di ' nas Both diode 


current gain h,. of transistors i tre drivel ! any “al ‘ ons can me , , ince the 
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Null detector fits in 5 by 7-in. case 


Internal view shows parts layout 


Subchassis parts layout and wiring 


Has HIGH SENSITIVITY 


are not independent 

Terminals are provided so the 
meter may be 
functions No 


necessary to 


200-microampere 


used for external 


switching is discon- 


nect the output circuit from the 


meter since the diodes isolate the 


meter from the null detector when- 


ever current 18 supplied to the ex 


ternal terminals 


Construction 
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L NETWORK Design 








UMMARY 





~ Technique for using Smith chart to speed design of L match- 


ing networks for transmission lines and waveguides using lumped para- 


meters. Shaded-area charts show at a glance impedance ranges that can be 


HE FAMILIAR Smith chart for 

transmission lines is also a 
useful tool for designing match- 
ing networks. As an example, 
consider the case where it is de- 
sired to match an impedance Z, 
(0.38 — 71.6)R, to R, with the L 
matching network shown in Fig. 
1. It is assumed that the induct- 
ances are lossy so that R, 
X,tan 6 = 0.2X, and G, = —B,tan 
6 = — 0.2B,. All impedances and 
admittances are normalized with 
respect to R, and G, = I/R.,, 
respectively. 


matched with each type of L network 


Lz at 


FIG. 1—Smith-chart procedure for determining parameters of L matching network 


Let Z, = Z, + R, + 7X, and 
Y, = 1/Z,. Since Y, + G. + jB, 
= 1, Y, must lie on curve Y = 1 
— k(tan @ — j), where k is a 
real variable. This curve is 
circle OA’ with center C. To lo- 
cate C, lines OC and OD are 
drawn as indicated in Fig. 1. 
Point D bisects its line. Point C 
is located as indicated. 

Point C is inverted to obtain 
C’ on line OC so that C’O = OC. 
Since Y, must lie on circle OA’, 
Z, must lie on circle OH whose 
center is C’. To determine Z,, 
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By H. F. MATHIS 


Goodyear Aircraft Corp. 
Akron, Ohio 


plot curve Z = Z,, + p(tan 6 

/), where p is a real variable 
Point A, where this curve inter- 
sects circle OH, is the desired 
value of Z,. The value of Y, is 
found by inverting point A to 
obtain A’. Finally, R, + jX, 

(Z, — Z,)R, = (0.498 — 70.610) 
— (0.3 — 71.6)R, = (0.198 4 
70.990) R, and G, + jB, = (1 — 
Y,)G, = 1 — (0.803 + 70.985) G, 
= (0.197 — 70.985) G.. 


General Procedure 


In general, for L matching 
networks plot Z, or Y, first on 
the Smith chart. Next, plot the 
impedance or admittance into 
which Z, is to be transformed, 
and find a suitable path connect- 
ing these points. 

It is impossible to match all 
possible values of Z, with a 
given type of L network. For 
example, if Z, = 0.5R., the 
matching network shown in Fig. 
i could not be used. Impedances 
which may be matched with a 
given type of L network are 
shown as areas on Smith charts 
in Fig. 2. It is assumed that it 
is desired to transform Z, into 
R, and that Z; is normalized with 
respect to R,. 
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CONSIDER a typical design in which there are 1200 packages each of which 
averages 25 connections—a total of 30,000 connections. 

if these are wired by hand in the traditional manner, the time required to wire 
the device is but one of the very costly aspects of the problem. There are equally 
important difficulties such as the many varieties of wiring errors due to the human 
element which will occur even though the wiring is done by skilled technicians and 
which must be located and corrected by skilled personnel through laborious wire 
tracing methods. 

The tremendous advantages gained by using package organization in an elec- 
tronic device are reduced appreciably by having to use an inadequate technique 
for interconnecting these packages. 


Component board (Typical printed 
wire package assembly). 


THE CINCH 


RINTAUOR .... 


TRAOE MARK 


ee {6 


EASE, PERFECTION ... INTERCON- 
NECTING IN PACKAGE TYPE 
ORGANIZATION OF CIRCUITRY 


Tite miAAINNAMISIIIL ts lANiilAAAibali 


A multitude of horizontal and vertical wiring paths are 
available between all points on all component boards in the 
unit integrally with a means of interconnecting these paths 
in any desired pattern. 
PRINT-A-CON opens the door to countless other 
approaches in the realm of mass producing complex 
a : circuitry and although it was developed initially for use 
a in computers and control devices, its usefulness is not 
PRINT-A-CON unit with 14 component necessarily limited to these. 
paren semoved, showing horizon- ; It is a newly developed component available 
fal and vertical wiring boards in back, also showing a 7 5 : aay 
to the electronics engineer with possibilities as un- 


view of the edge connectors mated with the interconnect- 7” ‘ os y 
ing boards of the unit. PRINT-A-CON unit shown here is limited as the imaginations of those who use it. 


approximately 11/2 ft. square by 1 ft. deep. 
Fig. 4—Cutaway showing 


“short” wires on top side 
and “long” wires on 


Centrally located plants 
at Chicago, Illinois; 
Shelbyville, Indiana; 
LaPuente, California; 
St. Louis, Missouri. 


under side interconnect- 
ed by an eyelet. This 
interconnection may 
also be made by plat- 


ing through holes 
which have been 
punched prior to 


Send for descriptive, illus- 
trated 8-page circular. 


@ _ CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


view of skeleton 

PRINT-A-CON section show- 
four component boards, four horizontal 
boards and three vertical wiring boards. 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass 
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Conventional 
Vacuum Tube 
Control 


Early 


Transistor 


Control 


Resistance in Ohms 


New Mallory 
Transistor Control 


20 
Rotation 


EXPANDED "LO-END"’ CURVE 


Now... 


A Control with Low-end Taper Especially 
Designed for Transistor Circuits 


A new Mallory volume control, created specifically for 
use with transistors, provides characteristics not previ- 
ously available to designers. 

Low “hop-off” or zero rotation resistance 

gives exceptionally low minimum volume level in low 
impedance circuits... permits full turn-down of vol- 
ume level. 


Special “low-end” taper 

Starting from the ‘“‘hop-off’’ value, resistance rises gradu- 
ally through the first 20 to 30 degrees of rotation . . . thus 
providing smooth control of transistor circuit volume 
throughout the entire volume range. 

Printed circuit design 

Several models of the new control are available for use 


Serving Industry with These Products: 


Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors ©* Mercury and Zinc-Carbon Batteries 
Metallurgical — Contacts © Special Metals * Welding Materials 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


*Patent applied for 


in printed circuits, for mounting vertical to or horizontal 
to the printed circuit panel. 


Push-pull switch* 

Available on all models ...new Mallory push-pull line 
switch. Conventional rotary action switches can also be 
supplied with these new “‘low-end”’ taper controls. 


Each sample control is supplied with a tag on which are 
given its overall resistance-rotation curve, plus a new 
“low-end” curve showing detailed resistance character- 
istics in the minimum volume range. Write to Mallory 
today for a sample in the resistance value, taper and 
mounting arrangement that you are considering for new 
designs ...and for a consultation by Mallory control 
specialists on your particular requirements. 


Expect more...get more from 


-~MALLorY 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Electrons At Work 


Satellite Equipment Being Assembled 


Electronic circuit package held by Naval Research Lab employee fits into baby-moon 
shell shown below. Printed wiring typical of that used can be seen on boards at bottom 
of picture. Eighteen units of this kind are now under construction. They will be launched 
from three-stage rockets during the International Geophysical Year 


Flat Tube Suitable For Color TV 


DRASTICALLY cutting the depth re- 
quired for a television kinescope, 
a developmental type invented by 
Denis Gabor may prove to be com- 
mercially feasible (ELECTRONICS, 
p 14, Jan. 1, 1957) for color. 
Figure 1 shows the cross-sec- 
tion of the beam. Although they 
come from three separate cathodes, 
the color beams merge during most 


190 


of their transit and only at the end 
strike the screen at different angles 
to activate the appropriate phos- 
phor strip at the desired point. 

As indicated in Fig. 2, the final 
bending and scanning takes place as 
the result of a potential phenome- 
non. Just behind the scanning 
array is a metallic plate that acts 
as a magnetic screen. The scan- 


Edited by ALEXANDER A. McKENZI! 


CATHODES 


COMMON 
HEATER 


COMMON 
_ GRID 


FIRST 
ACCELERATOR 


MAGNIFICATION 
CONTROL 


IMAGE OF TRIPL 
CROSS- OVER 


IMAGES OF SING 
CROSS- OVERS 


FOCUS CONTRO 


SCANWING ARRAY 


PHOSPHOR 
SCREEN 





CENTRAL 
ELECTRODE 


SIDE ELECTRODES 


REPELLER 
(CATHODE 
POTENTIAL) 





REVERSING LENS 


FIG. 1—Principle of self-scanning by the 
writing beam 


OUTLINE OF PHOSPOR SCREEN 
CONDUCTORS POSITIVE carwope POTENTIAL 


Se > : CONDUCTORS WEGAT IVE 
ens Re 
: i SCREEN GRID ULIOR 


POTENTIAL 


CONDUCTORS 
DISCHARGED issn 


POTENTIAL SECONDARY ELECTRONS 


Towwnos’ peal |) | amen 8 seeooan 
’ = | ELECTRON EMISSION UP 
WRITING YOR 25 fmm 
meson wc MEANT 
FIELD FLYBACK * 


POSITION DURING 
LINE FLYBACK 


FIG, 2—Printed circuit scanning array 


ning array itself comprises about 
120 horizontal conducting lines 
printed upon a flexible insulating 
base. 


> Printed Lines — At the sides, 
where the base is bent, the conduct- 
ing lines are staggered upwards. In 
operation, a potential wave travels 
down this array vertically. Up to a 
certain level, the conductors are 
charged to maximum positive po 
tential. Above, there occurs a tran- 
sition zone of lesser potential. Whe! 
the beam reaches the transitio! 
zone it is bent towards the screen. 
When a beam has completed line 
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i epco 
VOLTAGE REGULATED POWER SUPPLIES 


Regulation Outpet 
MODEL sais oo fet ee Price 
we | cae 105125 | Ohex, se | PEE | a a — es | 


a000 | 060 | o-2Amp. | SM | SMv. | 1My. | SOnsec. | 10My. | o.ocza | o.0008a 19" |10¥4"]17" | $690 
zene] 0-60 | osamo | sm | sme | ims | sonsec. | om. fooora | ooo [2a] ze [id | $1190 


Good stability 
Fast recovery time 
Low output impedance 


Excellent regulation 
Low ripple 


POWER REQUIREMENTS: 105-125 volts, 60 cycles. 
FUSE PROTECTION: Input and output fuses on 
front panel. Time delay relay is included to 
prevent unregulated voltage from appearing at 
the output terminations. 
OUTPUT TERMINATIONS: DC terminals are 
clearly marked on the front panel. Either posi- 
tive or negative terminal of the supply may be 
grounded. DC terminals are isolated from the 
chassis. A binding post is — for connect- 
ing to the chassis. All terminals are also brought 
out at the rear of the unit. Two terminals are 
mounted at the rear of the chassis to provide for 
picking up the error signal directly at the load. 
This connection compensates for the voltage 
drop in the wires (and ammeter) connecting the 
power supply to the load. 
METERS: Ammeter: 0-2 amperes, 4” rectangular 

for Model 2600 

0-5 amperes, 4” rectangular 

for Model 2650 


Voltmeter: 0-60 volts. 4” rectangular 


CONTROLS: Power on-off switch, DC on-off 
switch, remote error signal on-off switch, coarse 
and fine voltage controls. The coarse voltage 
control is a ten turn potentiometer which varies 
the voltage from 0-60 volts. The fine voltage 
control is a ten turn potentiometer which varies 
the voltage 1 volt. The voltage divider network 
allows a 61 volt variation in output voltage. 
*Recovery time is less than 50 microseconds. 
The excursion in the output voltage during the 
recovery period is less than 50 millivolts for line 
fluctuations from 105-125 volts or load varia- 
tions from 0-to maximum current. 
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scan, after rapid flyback, it rests 
in the loop at the left and falls on 
the conductors in the transition 


zone. These are partially dis- 


charged, moving the zone a little 
downwards. Since this zone runs 
down as a wave the lines are self- 
scanned. With the line stopped and 


Television Expands Teaching Staff 


the beam resting in the loop at t 
right, a screen grid causes t 
array conductors to charge, { 
beam creeps up to repeat the cy: 


Demonstrations in a general chemistry class are made visible in more detail to those in the rear of the lecture hall as well as to 
students in other classrooms at Pennsylvania State University 


UNDER a grant from the Fund for 
the Advancement of Education, 
Pennsylvania State University has 


been using closed-circuit television 
to administer a part of their in- 
struction to some 4,700 students in 


Fuel Injection Triggered By Engine Needs 


RETURS 


SUPPLY AT 20 PSI 


STARTING & WARM-UP ENRICHMENT SIGWAL 





bx fF 
f 
| 
| iy 
{ ACCELERATING ENRICHMENT SIGNAL / 


INTAKE MANIFOLD PRESSURE SIGNAL 





AUTOWATIC ALTITUDE 
COMPENSATOR 


HO 


ELECTROMIC 


DECELERATICN 
CUT-OFF 





| MODULATOR 


Diagram shows the intercommunication of sensors and controls in Electrojector system 


ENGINE needs are automatically 
sensed as driving conditions vary 
or as altitude changes. A so-called 
modulator circuit integrates incom- 
ing signals from various sensors, 
such as inlet manifold pressure, 
starting enrichment thermistor or 
acceleration enrichment control. 
An output pulse varies in width to 
suit transient engine demands. 
Pulse current is amplified and dis- 


192 


tributed to operate fuel injec- 
tors. Ignition breaker points are 
synchronized with injector-timing 
points to send out spike signals 
that trigger a multivibrator. In 
typical tests, brake reaction torque 
was about 20 ft-lb higher from 800 
to 3,600 rpm in a car equipped with 
the new system as compared with 
one using a four-barrel carburetor. 
This system is built by Bendix. 


30 sections of 13 courses. 

Original equipment included two 
Dage dual-camera vidicon television 
systems. Six 24-inch Westinghouse 
receivers were modified to accept 
video from the control console at 
the receiver video amplifier input. 


WiDEO FED =. 305 
WHERE 7 SHORTENED 


TO SOW +f 
VIDEO DET ee.. 
x 


tt this 


R30 CHANCED 
FROM 35K TO 470K 


1 


PICTURE 
CONTROL 


CHANGE FROM 
82 TO ISK 


TO MOISE 
CLIPPER 





Connection of video to modified receiver 
(A) and changes made to Westinghouse 
receivers to stabilize sync (B) 


Sound was carried at r-f on chan- 
nel 4 to the antenna terminals. To 
connect the video into the receiver 
and allow sound to remain un- 
changed the video amplifier was cut 
from the detector output and a 
1N58A crystal added for d-c resto- 
ration as shown at (A) in the cir- 
cuit diagram. 

The age tube (6AU6) was re- 
moved because voltage developed by 
the strong video signal was suffi- 
cient to cut off r-f and i-f tubes 
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Another product surprise from Helipot! e 


& ak —< 


Here’s health to your system... when 
you specify Helipot’s series 


7600 potentiometer. 
Here’s strength ...and here’s accuracy! 


Here’s how it’s done. The robust housing 


of Resinox 10900 is molded in one 


shot, lathed in one set-up... 


— >> 7 gives you greater mechanical 
26 ( a tA Vy -n conformity and stability... corks up 
SS 


electrical leakage. 

The rotor-and-slider-block design 
pours ruddy health into the 
7600 . . . gives you 38-inch-pound 
stop-load strength, lowered 
torque and inertia. . . drains off 


every last drop of backlash. 


Cheers for the 90° coil extension that 
improves end-coil linearity. . . for 
the internally expanding ring 
that emphatically clamps lid to 
housing, eliminates screws. 

EE The full-bodied facts about 
POTE r FR the 10-turn,1-13/16” diameter series 
= NT] (J ME [ 7600 are soberly presented 


in data file 221. Try one today! 


Hel i pot Corporation 
Newport Beach, California 
a division of Beckman Instruments, Inc. 


Engineering representatives in principal cities 
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THE FRONT COVER 


HE cover picture shows the 
test setup for 300 feet of 
line being tested for vswr and 
attenuation at the Andrew Corp. 
transmission line testing site. 
For the vswr measurements, a 
slotted line was used at each 
end with readings taken every 
megacycle over the range. The 
load was tuned to a vswr of 1.01 
or less for each frequency re- 
corded. The vswr of this line is 
under 1.05 for 300 feet. 
Attenuation was also meas- 
ured on 300 feet of line by short- 
ing the far end and measuring 
vswr at the generator end. From 
these measurements, the power 
rating of the line was calculated. 
Attenuation and power rating 
vary from 0.037 db per 100 ft 
and 350 kw at 100 me to 0.082 
db and 158 kw at 400 mc. Peak 
power rating for pulse use is in 
the megawatt range and depends 
upon pulse length and duty cycle. 


and prevent sound from passing 
through. To stabilize sync, Ry. was 
changed to 15,000 ohms and Ry. and 
Ro. removed as shown at (B). A 
220,000-ohm resistor was added in 
series with the cathode of the 
12AT7 syne control tube. 
However, with an audio-video 


The new line has a character- 
istic impedance of 50 ohms. The 
inner conductor is supported on 
Teflon peg insulators. In the 
photograph, a clamp is being 
placed on the flange to hold two 
sections of line together. 


mixer added to the control room 
equipment, both picture and sound 
are used to modulate an r-f carrier 
on channe! 4 and this output is fed 
through a 72-ohm cable to each 
room. This arrangemént obviates 
the need for modifying the re- 
ceivers. 


Forty-Meter 
Transistor Transmitter 


POWERED by two flashlight cel! 
the crystal-controlled transmitt: 
shown in the diagram has be 
used in the amateur 7-mc band | 
communicate with stations all o\ 
the United States, parts of Cana 
and the Hawaiian Islands. 

The equipment requires 120 mil! 
watts input. Several precautior 
have been taken to insure 
operation. Grounded base is used 
in the amplifier to reduce feedback 
obviating the need for neutraliza 
tion. The small amount of capac 
tive feedback is regenerative but n 
instability has resulted. 


stab] 


> Stabilization — A minimum r 
sistance in the emitter is essentia| 
to temperature stability and to 
lessen the danger of current run 
away, but series dropping resistors 
are otherwise minimized. Capacito: 
C, is a phasing adjustment to be 
set at the point of best stable opera- 
tion of the oscillator under keying. 
It also permits slight frequency 
change. 

For maximum output, the sbdt 
transistor can be immersed in a 
silicone-oil bath or other appro- 
priate means of removing heat. The 
circuit and equipment described has 
been operated by Forrest Bigelow, 
W3FBL, Laverock, Pa. and the in- 
formation has been furnished by 
Philco Corp. 


(continued on page 196) 


Test and Pumping Equipment for Microwave Tubes 


Frequency, time and amplitude-jitter tests performed on the equip- 
ment at left have reduced measurement time in klystrons from eight 


194 


\ 


man hours to 15 minutes. 
Litton Industries in San Carlos, Calif. for micro-wave tubes (right) 


Elaborate exhaust equipment is used at 
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‘Trangitron 


MILITARY v-- 


silicon diodes 


/ 1N457 
| / 1N458 


/ ‘ 
A 
at 1N459 
 / 1N251 


' *“"° “9° . 
TRANSITRON'S Military type silicon diodes a ‘ii sihiedaes 
are designed to meet the requirements of Forward Current at Operating 
: aden Current Specified inverse MIL-E-1 
MIL-E-1, and are characterized by reliability at + lv Voltage Voltage TSS 


e ene ma (ua) volts) 
under the most severe operating conditions. 


Their subminiature size and rigid specifications 
make them ideal for a wide range of applica- 
tions. Types 1N457, 1N458, and 1N459 are @-1 . 1027 
intended for low and medium frequency uses, 
requiring voltage ratings up to 175 V. Type 
IN251 is a high frequency diode especially 1 , 2 @-10 30 1023 
designed for detector and high speed pulse units. 


20 25 « ) > 1026 


1028 


—_ ———— eed 


In addition to these four military types, silicon Staverss recovery Gaia -°° ee 
diodes meeting many other application require- 

ments are also available. These include high 

conductance types, as well as fast switching- 

high voltage diodes. 


SEND FOR 
BULLETIN TE 1350 


Tra nsitron 


electronic corporation * wakefield, massachusetts 


— 8 (j= -— 2 ~i 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





el 


Ce 


“aT eer 


For RADAR, ELECTRONIC 
and INSTRUMENT APPLICATIONS 


High speed, non-reset, direct 
reading counter to indicate 
increment of measurement in 
tador navigation instruments. 


High-speed dual bank counter for use 

in navigating instruments. Shutter op- 

erates to close off either bank when 
a im the minus side. 


Counter assembly component of 
navigating instrument to indicate 
increments of measurement 
for fast, legible, 
direct *‘read-out'’. 


Special counter for use on Tape Recorder 
to indicate the position of tape Passing 
through the recorder. 


Direct reading counter for 
navigating and directional instruments. 
Unit wheel graduations permit 
reading of 150,000 
increments per minute. 


Representatives in Principal Cities 
WRITE FOR LITERATURE 


DURANT MANUFACTURING CO. 


1912 N. Buffum St. Milwaukee 1, Wis. 
12 Thurbers Ave. Providence 5, R. 1. 


vii commen Alby La SS tS 


Cc 
rea Pan a7 eee, 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 


“Oh 100 : 


& f+ TO ANTENNA 


Circuit of the two-transisior 7-mc transmitter described on the previous page 


Fork-Driven Dual Tone Standard 


By Byron H. KRETZMAN 


Erco Radio L aboratorie 8 
Garden City, N . 


IN TUNING the selective amplifiers 
of an a-f type radioteleprinter con- 
verter designed for 850-cycle shift, 


the usual method is to use a tunable 
audio oscillator as a signal gen- 
erator. Some means of accurately 


Computer Solves Power Dispatch Problem 


Principal inputs, such as station costs and constants of the transmission system are set 
on dials of the automatic dispatch computer shown. Curves corresponding to the com- 
bination of units in service are selected. With all other information set in, the operator 
indicates total required generation. The computer then positions automatically to show 
optimum dispatch of power for various units of the system. Westinghouse has delivered 
this unit to West Penn Electric Co. 
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PROGRESS 


FIRST 
silicon 
transistors 
meeting 


NAVY 
SPECS 


For reliability under extreme conditions... 
design with TI’s military silicon transistors... 
built to give you high gain in small signal appli- 
cations at temperatures up to 150°C. Made to 
the stringent requirements of MIL-T-19112A 
(SHIPS), MIL-T-19502 (SHIPS), and MIL-T- 
19504 (SHIPS) — these welded case, grown junc- 


tion devices furnish the tremendous savings in 


REPORT 


ON 


MILITAR 


sistorization ... plus close parameter control 
that permits you to design your circuits with 
confidence. 


All 20 Texas Instruments silicon transistor types 
have proved themselves in military use. First and 
largest producer of silicon transistors, TI is the 
country’s major supplier of high temperature 
transistors to industry for use in military and 


TRANSISTORS 


weight, space, and power you expect from tran- commercial equipment. 


degradation rate tests for TI’s USN-2N117, USN-2N118, and USN-2N119 


condition duration end point at 25°C 


three 90-degree arcs oe no broken leads 
vibration 100 to 1000 cps at 10G 3 cycles, each x, y, and z plane 
vibration fatigue 60 cps at 10G 32 hours, each x, y, and z plane 
shock 40 G, 11 milliseconds 
temperature cycle —55°C to +150°C 
moisture resistance MIL-STD-202 


life, intermittent operation P.= 150 mW, V. = 30V 


lead fatigue 
= 2A maximum at 5V 
= 24mhos maximum 
= —0.88 minimum 
(USN-2N117) 
hp = —0.94 minimum 
(USN-2N118) 
hy = —0.97 minimum 
(USN-2N119) 


no mechanical defects 
interfering with operation 


3 shocks, each x, y, and z plane 
10 cycles 
240 hours 


1000 hours, accumulated 
operating time 


1000 hours 
50 hours 


150° C, ambient 
MIL-STD-202 


life, storage 
salt spray 


LOOK TO TI FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS 
SILICON DIODES AND RECTIFIERS * GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS 


TEXAS INSTRUMENTS 


(nm GcorrorRatTt &€ ® 


pioneer producer of 
silicon transistors 


6000 LEMMON AVENUE DALLAS 9. TEXAS 


Want more information? Use post card on last page. 
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Vital to Semiconductors! 


Alpha UHP* ultra high purity metals — 


s0) PY 


Modern precision be a Precision devices for 

ment is used for rolling, accurate inspection are 

extruding and punching. part of our standard 
equipment. 


what are they—and what do they mean to 


SEMICONDUCTORS ? 


The performance of semiconductors are 
vitally effected by small bits of rare metals 
such as INDIUM, GALLIUM, ANTIMONY, 
ARSENIC and others, which must possess 
the highest degree of purity... be critically 
close in tolerance ... and offer complete alloy 
uniformity. 


Alpha, a pioneer in high purity metals, offers 
all of the metals and their alloys, commonly 
used in semiconductor manufacture, in 
a complete range of uniform sizes and shapes. 
All pellets, discs, washers and spheres are 
processed from metals approaching 99.999 
in purity. 

Whether you are interested in Alpha's semi- 
conductor UHP products for experiment or 
production, they are available to you in mini- 
mum quantities and any shape or alloy that 
suits your needs. 


For further ie write Dept. CS today. 


P| ee 


ane wi he INC. 


56 WATER st., SEP city, N, 2 « HEnberson 4-6778 
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2,975 CPS 


0.00! 





Circuit of the tuning-fork controlled standard with two outputs 


setting the oscillator to either of 
the standard mark and space fre- 
quencies, namely 2,125 and 2,975 
cycles, is necessary. 

Common practice is to compare 
the frequency of the tunable oscil- 
lator with a 425-cycle tuning fork 
standard. Lissajous figures on an 
oscilloscope are then obtained in the 
5-to-1 and 7-to-1 ratios as required. 
This procedure may prove unre- 
liable if the a-f oscillator is un- 
stable. Described below is a fork- 
driven standard that provides 2,125 
and 2,975 cycles directly. Using this 
standard, it is unnecessary to em- 


ploy an a-f oscillator or even an 
oscilloscope to align a converter. 
Operation is simplified by using 
transistors and a_ self-contained 
battery power supply. 
Construction is simplified by us- 
ing an etched or printed-circuit 
wiring board. The transistor oscil- 
lator is a pulse-generator driven by 
a 425-cycle tuning fork. Transistor 
amplifiers tuned to the fifth and 
seventh harmonics amplify the 
2,125 and 2,975-cps components. 


> Construction — Physically, the 
tone standard is built on a 3.5 by 7 


Atomic Flashlight Burns Years 


Using an essentially nonhazardous radioisotrope, a new type of light source is available 
in several different colors for dial markers, critical controls and other markings in 
electronic equipment. The material furnishing the illumination has a half life of about 
12 years, according to New England Nuclear Corp., developers. The map shown was 
photographed in the illumination from three of the new lamps 


Other as Products 
Cored & Solid Wire Solder 
Wide Range of Fluxes . . . Soft Solder Preforms 
*Trade Mark 


Want more information? Use post card on last page. 
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(rot Your Neck On A (able Krobl em? 


PHALO Will Haul It In For You! 


Here is a pretty painful spot...and many when the problem is custom 
necks are lost this way! cables ...or wires... or 
If your neck is out where the wrong cable _ cord sets. 

decision could materially damage it . . . make 

the move that will put your adam’s apple in This catalog will tell you a lot 
back of your collar again... the move to — ask for it! 

PHALO! 


Be among the necks that stay unstretched 


Corner of Commerciol Street 


WORCESTER, MASSACHUSETTS 
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When to specify 
VULCAN ELECTRIC 


STRIP HEATERS 


- When application is for: Contact 
heating of dies, platens, molds, or 
any items with flat surfaces to which 
elements may be clamped. Also air 
heating source for ovens, air ducts, 
dryers. 


. When specifications call for: 
Seamless one-piece sheath; rugged 
non-oxidizing terminal posts; steel 
sheath for sheath temperatures to 
750°F; Chromalloy sheath for sheath 
temperatures to 1200°F; 8” to 
42%” lengths (or longer); 150 to 
1500 watts (or higher). 

. When you have “hot” problems: 
Vulcan Engineers are ready to supply 
special heating units — engineered 
to your needs. 


VULCAN ELECTRIC 
BAND HEATERS 


“= 


Constructed basically like the strip 
heaters, Vulcan Electric Band Heaters 
are designed for clamping around 
tanks, pipes, injection heads, etc. 
Standard width is 1/2”; inside diame- 
ters from 6” to 15” (special smaller or 
larger sizes available). Semi or full 
circular bands. Equipped with mount- 
ing tabs or clamping bands. 


Write for free catalog. 


Wiley, 


ELECTRIC COMPANY 
DANVERS 10, MASS. 
Cartridge » Strip « Tubular « Immersion Electric 


Heaters . Soldering and Branding Irons 
' Solder and Glue Pots 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 


in. aluminum plate. 4 in. thick. 
Steel was avoided to insure a mag- 
netic circuit only through the fork 
itself. The aluminum plate is 
mounted on four vibration-isolating 
shock mounts to prevent mechanical 
transmission of the tuning fork vi- 
brations to the table. 


Complete transistorized dual-tone audio 
generator operates from a 7.5-v battery 
beneath the chassis 


This treatment was found to be 
necessary, since the vibrations re- 
sounding through the workbench 
can be both annoying and confus- 
ing. A 7.5-volt C battery is clamped 
underneath the aluminum plate. A 
control toggle switch is mounted 
through the plate at one end. 

The printed circuit wiring board 
in 3.5 by 5 in. Screw terminals for 
the exciting coil connections, bat- 


tery supply and output were m 
by tapping, with a 4-40 tap, hol 
rivets after they were soldered 
place. In laying out the prin 
circuit, as much copper as possi 
was left for these screw termin 
to reduce the possibility of separat- 
ing the copper foil from the board 
while soldering. 

Three holes, properly spaced, 
were drilled for the transistor lead 
in an open spot. The leads were 1 
trimmed. Small tubing was slipped 
over these leads as some of the 
printed circuit wiring is crossed. 

All capacitors, except for the two 
low-voltage electrolytics, are molded 
tubulars, made for end-mounting o1 
printed circuit boards. Both leads 
come out the same end. 


> Magnetic Circuit — Originally, 
the standard was a 435-cycle fork. 
The softer crotch part was notched 
with a good round file to move the 
frequency lower, comparing it with 
another fork of the correct fre- 
quency. Not much filing is neces- 
sary to move only 10 cycles. 
Exciting coils for the fork were 
obtained from a_ high-impedance 
headphone. Each coil measured 
about 1,000 ohms d-c resistance. 
Magnetic bias for the fork is sup- 


Profile Cutter Makes Multiple Copies 


gt 
oo a 


(fay Xa 
| | Soe 


a. & ~ a)! = r “ 


id 
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a] 


e 


The oxygen cutting machine shown above is half of a double unit that can cut steel 
plate from % inch to 15 inches thick from a few square inches up to 10 by 60 feet. 
A black and white drawing is used as the pattern and followed on the cutter by photo 
electric means. The electronically controlled cutter was developed by Messrs. Hancock 


& Co., Ltd. of Croydon, England 
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KEEP UP-TO-DATE ON MAGNETICS 


what are the new Performance-Guaranteed laminations? 


Whenever our tungsten-carbide dies have produced 
enough nickel-iron laminations of a new shape to permit 
stocking them for immediate delivery, we let you know, 
because we get so many requests for “‘what’s new in 


Performance-Guaranteed laminations?” 


It’s rather sensible, the emphasis our customers put on 
this “Performance-Guarantee.”” They know it’s a guar- 
antee based upon our higher quality hydrogen annealing, 
vital for high permeability laminations. 


You see, small percentages of impurities, particularly 
carbon, oxygen and sulphur, have a deleterious effect on 
magnetic properties—and they are present in every alloy 
at the beginning despite the most rigid control of the 
metallurgy of the heats. In this as-rolled state, the steel 
will develop as little as 5% of its ultimate permeability. 


Now everyone “hydrogen” anneals—but not everyone 
dry-hydrogen anneals. You can’t use bottled hydrogen, 
without leaving a surface oxide injurious to magnetie 
properties and making soldering virtually impossible. So 
we dry our hydrogen to a dewpoint of —60° C, removing 
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the water vapor which is produced by the reduction of 
hydrogen. Carbon reduces to methane, sulphur to sul- 
phur dioxide, and both are removed by the continuous 
flow of dry hydrogen during the 24-hour cycle. 


As a result of our superior annealing, we develop better 
magnetic properties and clean lamination surfaces, and 


you get that valued ‘‘Performance-Guarantee.” 


New Performance-Guaranteed shapes, in stock, immedi- 
ately available: EE 28-29, UI-312, F-21, DU-1, DU-37, 
rotor, stator and head laminations. Why not write today 
for Catalog ML-201 and full information on these and 
all other clean, flat, burr-free laminations we manufacture. 
Magnetics, Inc., Dept. E-33, Butler, Pennsylvama. 


aaa 
MAGNETICS inc. 


_ tas 


Want more information? Use post card on last page. 





Wide Band Electronic Voltm 


measures 1 millivolt to 1000 volts 
from 15 cycles to 6 megacycles 


Accuracy 3% to 3 mc; 5% above 

Input impedance 7.5 mmfds shunted by 11 megs 
When used without probe, sensitivity 

is increased to 100 MICROVOLTS but 


impedance is reduced to 25 mmfds 
ond 1 megohm 


Aer tt 
See DECIBELS “ 
ve ® 


a BALLANTINE _ABORA TO ” 


MODEL 314 
Price $285 


All Ballantine instruments are 
SENSITIVE — ACCURATE — DEPENDABLE 


Same accuracy at ALL points on a logarithmic voltage scale and 
a uniform DB scale. 


Only ONE voltage scale to read with decade range switching. 
No “turnover” discrepancy on unsymmetrical waves. 


Easy-to-use probe with self-holding connector tip and unique 
supporting clamp. 

Low impedance ground return provided by supporting clamp, 
Stabilized by generous use of negative feedback. 


Can be used as 60 DB high fidelity video pre-amplifier. 


Write for catalog for more information about this and other 


BALLANTINE voltmeters, amplifiers, and accessories. 


100 FANNY ROAD, BOONTON, NEW JERSEY 


Want more information? Use post card on last page. 





ELECTRONS AT WORK 


plied from a }-in. round by 
long permanent magnet fron 
small a-c/d-c set speaker. Hex-} 
t-20 steel bolts were soldered 
each end of the magnet to ext 
the magnetic circuit to the 
pole pieces. An air gap of al 
ex-in. is between each of the ; 
pieces and the tines of the fork. Thy 
handle of the fork was threaded 
with a 4-28 die and bolted t 
triangular mounting bracket. 


> Electrical Circuit—The os 
lator uses a 2N107 pnp transist 
The circuit is that of a pulse ge. 
erator whose repetition rate is 
controlled by the mechanical 
resonance of the tuning fork. Re- 
sistance-capacitance coupling is 
used to couple to the amplifiers 
each of which also uses a 2N107 
transistor in a grounded-emitte 
circuit. 

Toroidal inductors paralleled with 
capacitors tune each collector out- 
put circuit to the correct harmoni 
Each collector circuit, in turn, is 
capacitance coupled to another 
similar tuned circuit to furthe 
peak the desired frequency. 

With the nominal 88 mh toroids 
used, it was found that approxi- 
mately 0.053 wf was required fo 
resonance at 2,125 cycles. At 2,975 


Luminous Panels 


Enameling steel coated with a mixture of 
ceramic and phosphor, a tin salt solution 
and then a transparent conducting surface 
of a tin compound forms the basis of 
Sylvania’s Panelescent lamps. Sheets 0.02 
inch thick are cut to desired shapes and 
processed with several coatings and fir- 
ings. Light is produced through the phe- 
nomenon of electroluminescence 
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Attention! All Users of Nickel Alloys... 


New Driver-Harris 
Vacuum Melting Service 
Now in Operation 


After many years of experience with vacuum cal and analytical control show improvement in 
melting programs, Driver-Harris now offers a one or more of the above ways. If you are seek- 
complete vacuum melting service for almost all ing further improvements in the D-H Alloys 
of the 132 special purpose alloys made by this you use, inquire now for information on how 
company. Driver-Harris Vacuum Melting Service can 


The specific benefits gained by vacuum melt- help you. Address your inquiry to Dept. VMS. 


ing in the production of nickel-chrome alloys 
are today clearly established. They are: 


1. Much closer control of analysis—particularly 
in alloying with the highly reactive elements, 
Titanium, Aluminum, Columbium, Calcium, 
and Zirconium. The normally high affinity for 
nitrogen and oxygen these elements have is com- 
pletely eliminated in vacuum melting, thereby 
opening new avenues in alloy production. 


@.. Great reduction in inclusions, especially 

oxides and nitrides, results in higher ductility 

and tensile properties. In fine wires, the im- 

provement in properties is frequently so great 

that wire sizes may be reduced without sacrifice olished and etched sam} 
of strength. An example of the greatly im- NICHROME” V #0 ans 
proved microstructure is illustrated in the 

metallographs shown. 


3. Complete elimination of gas, not from the 
surface only but from the entire mass. Alloys so 
produced are therefore more desirable in the 
manufacture of electron tubes. 


4. General improvement in electronic, elec- 
trical, and mechanical properties to meet speci- 
fications. Because closer control of analysis is a 
primary advantage of vacuum melting, we can 
now achieve these specific improvements with 
remarkable certainty. 


Almost all of the Driver-Harris Alloys now icuum melted NICHROME | 
vacuum melted and processed under close physi- at uced teclusions vesall 
*T.M. Reg. U.S. Pat. Off f ror It ameann 


Drwer-Harris HARRISON, NEW JERSEY 


COMPANY 


BRANCHES Chicago, Detroit, Clevelanc yuisville, Los Angeles, San Francise« »: Th >REENING WIR \MPANY 
MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 
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MINIATURIZATION 


































































AMPHENOL 


cac®IBBON CONNECTORS 


Since their release in early 1956, thousands of AMPHENOL’s miniature 
Micro-Ribbon connectors have been purchased for use in produc- 
tion and prototype electronic equipment. Engineers have been 
quick to realize the electrical and mechanical superiority of Micro- 
Ribbons—and are specifying these amazing connectors wherever 
increased reliability is as important as miniaturization. 

In Micro-Ribbons there are no tiny pin contacts to bend or mis- 
align, but self-wiping, self-cleaning sturdy ribbon contacts that 
provide easy, smooth insertion and extraction even in blind en- 
trance locations. Both mating members are active, flexing members, 
assuring excellent double contact action at all times. 

At 5 amperes, Micro-Ribbons are rated at 700 Volts D.C. at sea 
level and 200 Volts D.C. at 70,000 feet altitude. They are available 
in 14, 24 and 36 contacts. Dielectric is blue diallyl phthalate, 
contacts are gold-plated. 





AMPHENOL ELECTRONICS CORPORATION 


chicago 50, illinois 
AMPHENOL CANADA LIMITED toronto 9, ontario 

















ELECTRONS AT WORK (contin 


cycles, approximately 0.028 pf y 
required for resonance. 
Output is high impedance, in + 
order of two to three volts rn 
Distortion, measured at 2,125 a; 
2,975 cycles is less than 3 percer 
which is a usable value. By caref 
selection of the capacitors tuni: 
the toroids to resonate the circuit 
as closely as possible, distortio, 
could be further reduced to le 

than 1 percent. 

Loading the output circuit in 
creases distortion. Wherever pos 
sible, coupling to the amplifier bein; 
aligned should be to a grid, throug! 
a blocking capacitor. 


Audio Clipper 
Extends Coverage 


By R. B. SEALS 
Engineer 
Collins Radio Co. 
Dallas, Texas 





AIRLINE services operating outside 
the continental U. S. and a few 
within desire the additional range 
that the Collins 17L4 transmitter 
might give if the average percent- 
age of modulation were maintained 
at a reasonably high level. To ex- 
tract maximum communications 
ability from the transmitter an 
audio clipping and filtering cir- 
cuit has been designed for addition 
to the equipment. 

The unit for which the circuit is 
shown in Fig. 1 employs two Texas 
Instruments, type 601C silicon di- 
odes in a biased clipping circuit 





FIG. 1—Circuit diagram of the clipper 


operating from the high impedance 
secondary of the microphone trans- 
former 7;. Biasing voltages are 
obtained from the primary 27.5- 
volt bus and dropped to proper 
voltage by a divider network made 
up of R,, R, and R,. Filtering is ac- 
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with this 


BRC SWEEP SIGNAL GENERATOR 
Type 240-A 


having Crystal-Referenced Birdie- Type 
Markers and two individually controlled 
Pip Interpolation Markers 


FROM 


' 
' 


5° 
‘ 70 62.3 °° 93 


MEGACYCLES 
USE THIS SWEEP GENERATOR FOR 


(1) The determination of selectivity and sen- 
sitivity of test circuits, 

(2) The study of band-pass characteristics, 

(3) The adjustment of stagger tuned circuits, 

(4) The determination of linearity of FM dis- 
criminators, and 

(5) The study of crystal modes. 

Features include (A) Crystal-Referenced 

Birdie-Type Markers, (B) Adjustable Pip- 

Interpolation Markers, and (C) A composite 

signal containing the markers added to the 

response of the system under test. Provisions 

have also been made for operation as a C.W. 

or A.M. Signal Generator. 


CENTER FREQUENCY: 4.5 MC to 120 MC, ac- 
curate to +1%, continuously variable in 
five self-contained ranges. Output frequen- 
cies are fundamental oscillations. 


SWEEP WIDTHS: Continuously variable from 
+1% to +30% of center frequency or 


+15 MC, whichever is smaller. TYPE 203-B UNIVERTER 

PRICE: $1375.00 F.0.B. Boonton, New Jersey This accessory, a frequency converter 
having unity gain, effectively extends 
the low-frequency range of the Type 
240-A Sweep Signal Generator down 
to approximately L0OKC. 
PRICE: $345.00 F.O.B. Boonton, New Jersey 
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better check 30% SPACE 
SAVING with Wheeler's new 
CAST EPOXY wound components 


Yes, Wheeler now offers the latest engineering, manufacturing 
and test facilities for Epoxy resin casting of electronic 

wound components, including inductors, transformers and 
subminiature assemblies of tuned circuit elements. 


Use of this new encapsulating process permits a space saving 
of up to 30% compared with hermetically sealed canning, 
while at the same time producing finished components 

highly resistant to conditions of humidity and thermal 

shock and capable of meeting the rigid requirements of 
Government Specification MIL-T-27-A. 


Exhaustive tests, and many thousands of units produced 

to date, have proved the exceptional quality of 

these new Wheeler facilities . . . another important addition 
to the custom engineering and production services 

Wheeler now offers in the following classifications. Consult us. 


Electronic transformers to 1 kva. 

Precision wound coils and components. 

Custom electro-mechanical assemblies. 

Custom electronic and power supply assemblies. 
Custom electrical harness assemblies. 


™ WHEELER 


; iy £ y 
wags 


for a journey 
into space 7 


ELECTRONS AT WORK (continued 


complished by R, and C,, a 50-, 
tantalum capacitor, which als 
serves to produce a low impedanc: 
bias source at audio frequencies. 

A coupling network from T, t 
the clipping diode and thence t: 
the audio filter is made up of C 
and C,,. These capacitors serve fo: 
d-c blocking and also modify th: 
frequency response of the system 
by rolling off the lows. Frequency 
response that is down approxi- 
mately 10 db at 300 eps reduces 
distortion at low harmonic fre- 
quencies that cannot be filtered in 
the output filter. 

The output filter made up of 
L,, Cy C, and C; comprises two 
m-derived half-sections with m set 
equal to 0.6 and cutoff frequency 








OUTPUT LEVEL IN DB 





1,000 
AUDIO FREQUENCY IN CPS 


FIG. 2—Output level versus audio fre- 
quency 


selected at 3,750 cps. The compen- 
sation of the coupling net and the 
filter produces the frequency re- 
sponse shown in Fig. 2. 

The input variable potentiometer 
R; is used to set the a-c voltage 
level at that point and can thus de- 
termine the input voltage that will 
overcome the bias and produce clip- 
ping. The variable output poten- 
tiometer R, is used to set the a-c 
voltage level to the grid of the first 
audio tube and thus determines the 
modulation level. 

Operating parameters are se- 
lected so 0.2 volt a-c rms at the in- 
put to the microphone transformer 
will just produce the 5 v a-c rms at 
the grid of the first audio tube nec- 
essary to produce 95-percent modu- 
lation. At these levels the clipper 
is just beginning to clip. Any in- 
crease in level above the 0.2-v a-c 
input thus may be clipped propor- 
tionately. 


By appropriate adjustment clip- 
ping in the order of 6 to 8 db is 
produced by the output of a typical 


INSULATED WIRE COMPANY, inc, 
Division of Sperry Rand Corporation 
1101 East Aurora Street, Waterbury 20, Connecticut 


Want more information? Use post card on last page. 
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Tiny, 
lough 


and 


Jerritic 


New TDI Type 1202A Voltage 
Controlled Oscillator* 


Actual Size of Unit (Height: 3%”, Width: 1%”, Depth: 145”, Weight: 8 ounces). 


*Pat. Pending 


This new TDI voltage-sensing subcarrier Os- BUILT FOR ENDURANCE! 


cillator weighs in at only 8 oz.-—is approxi- 
mately one-half the size of previous oscillators TEMPERATURE— Designed for operation from 


: [ 
% to +100° C 
—contains only two tubes, compared to pres- 
. . ae “nter freqne bility withir 
ent day five-tube circuits —but these are no ALTITUDE—Center frequency stability withi 
di : o i , bandwidth with variation in altitude from sea le, 
indication of its outstanding performance! feet (temp. constant 


Reliability under typical (and that means ex- ' 
ACCELERATION— Center frequency stabilitv withu 


treme) environmental conditions is nothing design bandwidth under constant acceleration of 


short of amazing. direction of each major axis 
SHOCK—Center frequency stability within +3% of design 


bandwidth after being subjected to 60g, 10 millisecond dura- 
today for free technical data and detailed tion impact shock in each direction of major axis 


Interested? You can learn more by sending 


r frequency stability within + 3% of design 


specifications of TDI’s newest precision com- VIBRATION— Cente 
ponent for in-flight telemetering. Bulletins of bandwidth when subjected to sweep vibration of 0.06 inches 
double amplitude from 10 to 55 cps and 10g from 55 to 2000 
cps (three minute duration total) in each major axis. Noise 


sent on request. output less than 3% peak to peak of DBW. 


other TDI remote instrumentation products 


TDI’'s newest office is now located at 305 Washington Avenue SE, Albuquerque, New Mexico 


© TELEMETERING 
© MISSILE GUIDANCE 


tomes «= ALE -DYNAMIC Ss INC. 


SYSTEMS A Raymond ANosen Corporation 
AIRBORNE ELECTRONICS 


SYSTEMS 32ND AND WALNUT STREETS, PHILADELPHIA 4, PENNSYLVANIA 
Western Regional Office: 15016 Ventura Bivd., Sherman Oaks, Los Angeles, California 


Formerly, Raymond Rosen Engineering Products, Inc. 
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Td 
MULTIPLE-CONTACT 
PLUG RECEPTACLE 
UNITS FOR 
SECTIONALIZING 
CIRCUITS 


These plug-and-receptacle units are 
used for panel-rack or other sectional- 
ized circuits where a number of connec- 
tions must be made or broken. Any number of contacts can be 
provided (in multiples of twelve). Male and female contacts 
are full-floating for easy alignment and positive contact. Con- 
tacts are silver-plated brass and phosphor bronze with termi- 
nals tinned for easy soldering. Ceramic blocks are steatite, 


white glazed ... non-carbonizing even under leakage flash- 


over caused by contamination, moisture or humidity. Write, 


for specifications of available units or engineering recommen- | 


ELECTRONS AT WORK 


_s 
PERCENT MODULATION 


o 


DISTORTION 


PERCENT DISTORTION 


0.2 04 06 
AUDIO INPUT IN A-C RMS VOUS 


FIG. 3—Modulation percentage and di: 
tortion vs l-kc audio input 


carbon microphone. The frequen 
response of the transmitter aud 
system, with the clipper-filter wu: 
installed, is + 10 db of 1,000 ¢& 
response from 300 to 3,000 eps 
Distortion does not exceed 15 per 
cent throughout the operating fr: 
quency of 300 to 3,000 cps. Figure 
3 indicates modulation percentage 
and distortion vs input voltage that 
points out the clipping thresholds 
and the amount of clipping avail- 
able at various input voltages. 


Nike Hercules Guidance 


AUGMENTING defense installations 
already existing around many 
American cities, equipment for use 
by Army Ordnance in the Nike 
Hercules program is now coming 
off production lines. 

The first set of ground guidance 
equipment has just been released 
from Western Electric’s Burling 
ton, N. C. plant. 


Field Direction Oscillator 


By Frep M. Lewis 
Fairchild Aerial Surveys, Inc 
AND ALLAN R. RADER 


Herbert EF. Hill Advertising 
Los Angeles, Calif. 


dations for your requirement. Lapp Insulator Co., Inc., Radio| xpeRiments on an electromagneti 


Specialties Division, 909 Sumner Street, LeRoy, New York. 


ly 


Want more information? Use post card on last page. 


device utilizing transfer of energy 
between coils that are magnetically 
perpendicular appear to show a 
wide range of potential applications 
including distortion-free magneti: 
amplification. 

Called the field direction oscilla 
tor, the device has a core in th 
form of a hollow toroid. Outer 
(toroidal) and inner (annular 

| coils are interlocked such that the 


' 
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Precise 


PHOTOELECTRONICS* 


16” “ ‘ : 
Type K1328 Gg? 5 4, * The conversion of light input to highly 


hendiee magnified electrical output in a dependable, 
precise relationship. 

Depend on Du Mont Multiplier Phototubes for 
precise quantitative and qualitative 
measurements. Available in a wide selection 
of sizes and electrical characteristics for 


Type 6365 every photoelectronic need. 


oU Mont 


Industrial Tube Sales, ALLEN B. DU MONT LABORATORIES, INC. 2 Main Ave., Passaic, N. J. 


ELECTRONICS — February 1, 1957 Want more information? Use post card on last page. 209 





ELECTRONS AT WORK (conti 


two magnetic fields generated w 


ENGINEERS: Electronic & Mechanical the coils are energized separa 
PHYSICISTS are perpendicular to each othe; 


all points. When one of the 
magnetically perpendicular coils ; 
energized with a-c and the ot 


Experimental equipment used in making 
studies on field direction oscillator 


with d-c, the resultant magneti 
field appears to oscillate in twist. 
Core and windings are shown in 


Finer Climate & living Fig. 1A and the directional dotted 
see . 


curve of Fig. 1B suggests the in- 
stantaneous pitch and polarity of 


yours at MELPAR an arbitrary resultant field. Pitcl 


is determined by the ratio of input 

ampere-turns in the perpendicula: 
Melpar is advantageously located in a residential suburb coils. Polarity is determined by th 

in Fairfax County, Virginia, 10 miles from Washington, D. C. combination of polarities of the per- 

Attractive new homes and apartments are within a few 

minutes traffic-free drive of our Laboratories. Modern shop- : ; 

ping centers make trips to the city unnecessary except for When the toroidal 

enjoyment of its many cultural and recreational offerings. energized with unbiased a-c and 
Regardless of whether you choose suburban, country or 

city living, you’ll enjoy our proximity to mountains, beaches, 

and other recreational and scenic attractions. Our climate 

is pleasant with its short winters, beautiful spring and fall 

seasons, and its average summer temperature of only 77°. 

Outdoor living is enjoyed 215 days of the year. One-Day Memory 
The Laboratory’s “climate” is ideal, too. Our project group 

basis of organization enables you to participate in complete 

engineering problems and gain diversified experience. The 

range and complexity of our projects assure you of assign- 

ments which will stimulate your creative and analytical 

talents. 


Qualified applicants may visit the area as our guests to 
inspect Melpar. 


pendicular inputs. 
winding 





We Are Engaged in The Following Fields: 


Flight Simulators. Radar and Countermeasures. Network Theory. Systems 
Evaluation. Microwave Techniques. Analog & Digital Computers. Mag- 
netic Tape Handling. UHF, VHF, or SHF Receivers. Packaging Electronic 
Equipment. Pulse Circuitry. Microwave Filters. Servomechanisms. Sub- 
minaturization. Electro-Mechanical Design. Small Mechanisms. Quality 
Control & Test Engineering. Field Engineering Antenna Design. 


For detailed information on Melpar and living in the Washington, D.C. area 
Write: TECHNICAL PERSONNEL REPRESENTATIVE 


ivi E L PA R * Incor porated Naval Research Lab scientist Franklin 


A Subsidiary of Westinghouse Air Brake Company | H. Harris holds memory tube capable of 
: oe |  gtoring a radar map or other electronic 
- ee Falls Church, Veginte display for hours. Denominated by its 
= aay ee inventor as a REO (regenerated electrical 
Positions also available at our laboratories located in Watertown and Boston, Massachusetts. output) the storage device has been de 
veloped primarily for military use and is 

not available commercially 
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NEW! 
MICROWAVE SWEEP 


GENERATOR 
1,000 to 15,000 mc 


e / Bands... 
e Interchangeable Units... 


e Stable Backward Wave Oscillators. re 


y 
é 
* 
y 
bi 
« 
& 
é 
Ty 
s 
4 
- 


e Sweeps full frequency range of unit . . 
+ Rapid weap or ed tequncy operation | Sor trop equipment scons 
+ Direct reading frequency dial antennas, T/R tubes, crystal mounts, 
e Power monitor and attenuator fixed and tunable filters, as well as 

e High power output, from 10 mw to one watt complete radar and microwave systems. 

e Pulse rise time less than 0.15 microsecond (external modulation) SPECIFICATIONS 
e Provision for amplitude modulation from external source J a... unit: model £-8 
e Internal 1000 cps and 456 kc square wave modulation MODEL FREQUENCY RANGE POWER OUTPUT 


e No moving parts, assuring long equipment life and reliable operation § Model E-L1 1000 to 2,000 mc 80 to 1000 mw 
Model E-L2 1600 to 3,200 mc 80 to 1000 mw 
Model E-S1 2000 to 4,000 mc 80 to 800 mw 


Polarad Model ESG Microwave Sweep Generator makes possible rapid, dy- a eae po = oa ne 7 2 = a 
namic testing of broadband and narrowband microwave systems and com- § Model E-X1 6500 to 11,000 mc 20 to 100 mw 
ponents. Its operation is completely electronic, eliminating the need for § Model E-x2 7500 to 15,000 mc 15to 40 mw 
point-by-point measurement. An integral variable r-f attenuator is provided § Sweep Width: Continuously adjustable to full frequency range 
with each microwave oscillator unit, and the r-f power output level is of Microwave Oscillator Unit in use. 

continuously monitored. This versatile instrument may be used for fixed § Sweep Rate: 60 cps 

frequency measurements. Frequency is read directly on face of meter. § internal Modulation Rate, during Sweep Operation: 


(a) 1000 cps square wave. (b) 456 kc square wave. 


Modulation capabilities, during non-swept Operation: 


Model ESG can be used with the Polarad Rapid Scan 3) 100 ns square wave (b) 456 he square wae. 
Ratio-Scope for direct and instantaneous measuremeNnt } output wren modulates with external pulse: 
of reflection or transmission coefficients. Sp Sauna putes widths lose then 6:3 tteresscens 
AVAILABLE ON EQUIPMENT LEAST PLAN % 


ae). \ 7 PR ELECTRONICS CORPORATION 
ec 43-20 34th Street + Long Island City 1, New York 


REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland, 
St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities 
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ELECTRONS AT WORK (continue 


FIG. 1—Toroidal and annular winding 
(A) when properly excited produce twisted 
field (B) 


FIG. 2—Effect of applying a-c to one 
winding and control d-c to another 


& 
e 
. 
= 
= 


| 


CONTROL VOLTAGE 


FIG. 3—Output amplitude versus contro! 
current 


control direct current in the an- 
nular winding is zero, the induced 
field oscillates in intensity and po- 
larity, retaining an annular orienta- 
tion and no signal will be induced 


s in the annular output winding. 
e won't fade » won't smear e really waterproof But with appreciable control d-c 


Re el oa applied, a-c with double frequency 
will be induced in the output coil 
as shown in Fig. 2. Illustrated are 
two cases of exciting a-c, one un- 
biased, the other biased to elimi- 
nate frequency doubling. Likewise 
shown are two conditions of control 
d-ec having equal magnitude and op- 
posite polarity. 

With the effects of hysteresis 
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Your Air Freight Line to Everywhere 


VANCOUVER B.C. 


stATTL , 
ae ‘ POKANE 
PORTLAND NN 


= | 
OAKLAND | 
A 


SAN FRANCISCO 


X 
LOS ANGELES 
SAN DIEGON 


UNITED 


AIR LINES 


Whether you ship to one of the 80 cities 
on the Main Line Airway —the only air- 
line route linking the East, the great 
Midwest, all the Pacific Coast and 
Hawaii—or to any other point in the 
nation or the world, ship United! 


Examples of United’s low Air Freight rates 
per 100 pounds 

CHICAGO to CLEVELAND .. . . $4.78 
United’s Reserved Air Freight (space DENVER to OMAHA. . . . . . $6.42 
cleared and held for your shipment on NEW YORK to CHICAGO . . . . . $7.50 
any United flight), frequent schedules, SEATTLE to LOS ANGELES. . . . . $12.02 
single airbill and door-to-door delivery PHILADELPHIA to PORTLAND. . . . $24.15 
service all help to speed your shipment SAN FRANCISCO to BOSTON . . . $27.00 


and simplify your shipping. 
mae = fy toad hipping These are the rates for most commodities. They are 


J : lower for larger shipments. Rates shown are for 
Wheneve ous therever vo often 9 p 
henever you ship, wherever you SuUialeics enka ieodad ta dil coed the net 


ship, call United first! include the 3% federal tax on domestic shipments 


For service, information, or free Air Freight booklet, call the nearest United Air Lines Representative 
or write Cargo Sales Division, United Air Lines, 36 South Wabash Avenue, Chicago 3, Illinois. 


SHIP FAST...SHIP SURE... SHIP UNITED 


ELECTRONICS — February 1, 1957 Want more information? Use post card on last page 213 











214 





NORTH TYPE e” 


RELAYS FOR INDUSTRY 


in production for early delivery 


North’s new addition to its extensive line of relays, the 


industrial standard Type E Relay, is now in production 


and available for delivery. The large scale production and 


engineering facilities of NORTH assure you a reliable 
source of supply to meet your requirements for Type E 


Relays. 


@ Available with: 
Solder Terminals 
8-11-20 pin plug-in terminals 
Taper pin coil terminals 
Taper tab spring terminals 


@ Up to 10 springs maximum per 
pile-up. 


@ Contact Materials: 
Gold, Palladium, Silver 


@ Overall length with solder termi- 
nals 24%4”. 


® With adjustable screw-type residual 
and fixed nylon flap-type residuals. 


@ Standard range of coil resistances 
from 5 to 21,000 ohms. 


@ Mountings: 
Two #6-32 screws on 34” spac- 
ing. Standard plug-in mountings 
available with or without aux- 
iliary hold-down brackets. 







ne INDUSTRIAL DIVISION 


{ants} Te 


a wat 772 S. Market St. 
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“BUILDING ‘BRAINS’ IS OUR BUSINESS” 


Trademark 


Galion, Ohio 






ELECTRONS AT WORK 


(continue 


considered, the qualitative preg 
tion of output amplitude ve) 
control current takes the f; 
shown in Fig. 3. Besides its us: 
a modulator, the device can als. 
used as a variable inductance. 


Mobile Communications 
Impulse Signaling 
By A. E. OLSon 


Nor-Cal Tele-Radio System 
Eureka, Calif. 
NEED arises at times for the drive 
of a mobile radio unit to signal ; 
base station whose operator ma 
not be monitoring all calls, as in a) 
industrial system, where mobil 
units normally talk only to each 
other, with the base station oper- 
ator performing other duties. The 
equipment described will enable a 
mobile unit operator to signal the 
base station operator by pressing 
his microphone button 4 or 5 times 
in rapid succession. This will op 
erate a relay to sound a bell or other 


(/2 (2ku?) —-——————- 


8+ 

To sovech = -A*XHOOD pag iy LNG 
TUBE PLATE RELEASE ee 
IN RECEIVER SWITCH 


A 





Circuit of the impulse signal device that 
operates from receiver squelch tube plate 


signal. Provision is made to lock in 
a circuit indicating the receiver 
alarm is actuated. This is particu 
larly helpful if multiple receivers 
are used. 


> Squelch Actuated—The method 
of operation is to connect a load to 
the receiver squelch tube plate. This 
will operate K, through the first 
triode section. Each time this relay 
operates C, receives a charge from 
the B plus bus and discharges it 
through R, into C,. 


Values are chosen such that four 
rapid squelch breaks will transfer 
from C, to C, sufficient voltage to 
operate relay K, in the second tri- 
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WHAT Is IT? Acompletely new, direct- 
writing oscillograph/amplifier system for 
providing an immediate, permanent record 
of rapidly varying voltages. Its frequency 
response, portability, flexibility are beyond 
those of any similar equipment on the 
market today. 


NHAT ARE ITS FEATURES? Excellent 
square-wave and transient response, and 
frequency response to 250 cycles. It will 
record at /” double amplitude throughout 
the frequency range of O to 250 cycles! 
The recording system uses no ink. . . traces 
are clean and easily interpreted. Push- 
button speed selector provides instanta- 


neous change of the record’s time base. 


WHERE CAN YOU USE IT? Datagraph can 
be used to record voltages from many 
sources . . . €.g., magnetic-tape playback 
units, carrier amplifiers, audio amplifiers, 
d-c amplifiers, telemetering discriminators, 
etc. Its high input impedance adapts it to 
a myriad of input devices. 


WHAT ARE THE SYSTEM 

SPECIFICATIONS? 

FREQUENCY RESPONSE flat +5% from 0 
to 250 cps. 

RECORD SPEEDS <8, O21. 5, 10 
and 20” /sec. 

NUMBER OF CHANNELS... .2 

RECORD SIZE ’ 70 mm x 500 ft. 


AMPLIFIER INPUT 
IMPEDANCE ..... 100,000 ohms 
SENSITIVITY .............1 inch per volt; I 
inch maximum peak-to-peak amplitude 
DIMENSIONS AND WEIGHT: 


Oscillograph 
60 Ibs. 


Amplifier .... 
50 Ibs. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California In a new CEC bulletin, just 


released. Send for your copy 
NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES of Bulletin CEC 1569-X7 
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ELECTRONS AT WORK T 4 


ode circuit. This relay will sig 
by a device connected to termin 
3 and 4 that a call has been 


You can etch A\ \| ceived 

e e Normal operation of the receive, 

Soldered Circuits re with single squelch breaks now an 

y >) then will not operate the device. 

FASTER in J} : / Wb since the energy transferred at a 

H} f iif slow rate from C, into C, is dissi- 

SAT pated too rapidly by R, for the sec- 

- U NT /j) i J/) ond tube to reach the point of relay 

J i Lr) ) | closure. Potentiometers P, and P, 

©, Cc Ee la 18? iii | adjust tube operation for satisfac- 

* = ie ¥* fj | tory relay performance in the two 
(Solder Circuit Etch) * “cally circuits. MO 

' If it is desirable to provide a 

Hunt saw the need for an lock-in on the circuit, a normally 


etchant that was faster, would | closed switch is connected to ter- 


work at normal temperatures and was . . . ; 
. ay : E sing this switc 
more reliable in its action than the minals 1 and 2. Pressing this switch 


commonly used sulphuric-chromic acid solution. | will restore the circuit to normal. 


Hunt now offers you Hunt S.C.E. (Solder Circuit Etch) a 
ready-prepared product designed to etch solder plated circuit 
boards . . . designed to do it more easily, more effectively than " 
it has ever been done before. You'll find that Hunt S.C.E.: Integrating Circuit For 


. Etches rapidly at room temperatures. ‘ 
2. Has a fairly high capacity for copper. | Direct Recorder 
3. Never attacks the solder-plated circuit. 
4. Has guaranteed uniformity, and is of the highest By W. E. GIuson and JOHN ANDREA 


quality because of rigid laboratory control. Department of Medical Electronics 
University of Wisconsin Medical Sch: 


Hunt S.C.E. is essentially an oxidizing solution with the Madison, Wisconsin 
capacity to keep the oxidized copper permanently in solution. 
Although many acids will etch copper, S.C.E. solution has the IN cardiovascular research it is cus- 
peculiar property of not attacking the solder . . . but giving 


: imeter to meas- 
fast, odorless etching of the copper. tomary to use a planimet , 


| ure blood-pressure tracings to ob- 
HUNT R.C.E. (RAPID CIRCUIT ETCH) FOR PRINTED CIRCUITS tain an approximation of the mean 


Hunt R.C.E. is a proprietary etchant, formulated to etch pressure. Recent introduction of an 
printed circuits fast and to speed up production. integrating circuit in the carrier- 


It offers these 6 big advantages: | amplifier strain-gage channel of 
1. 15% increase in etching speed. | rectilinear and ink writing poly- 
2. Immediate action over entire circuit. | graphs has eliminated the need for 
3. Uniformly smooth etching. this measurement, as it averages 


A: SE Soe eee the pressures of several cardiac 
5. Substantial increase in capacity. cycles 


6. Freedom from fumes. : sh he : 
4 a a a The following circuit modifica- 
temperature between 100°F and 120°F is recommen as optimum : atl the Sanborn 
etching temperature. With splash etching and 110°F temperature, a printed tio n for application to ae ‘ 
circuit board should etch in 24 minutes in fresh R.C.E. solution. | direct writing instrument is pre- 


Both etchants are described in Technical Bulletins 
No’s 1 & 3 available from your nearest Hunt branch 
or Palisades Park, N. J. 


Hunt S.C.E. 
solution is 
supplied 
in 125 Ib. 
carboys; 
Haunt 
R.C.E. 
solution 
in 145 Ib. 
rubber drums. 





Established 





PHILIP BK. HUNT COMPANY FIG. 1—Circuit modification of Sanborn 


PALISADES PARK, N. J. strain-gage amplifier to obtain mean 
Chieage « Slevelend © Combridge + Brooklyn + Atlanta + Dallas + Los Angeles + San Francisco pressure reading 
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TCO NT Eg niversat METER 


r 


MICROVOLTS TO KILOVOLT 


100 UV TO 1000 V 


100 UUA TO 100 
MODEL 203 
100 


AS 80 DB DC AMPL 


The KAY LAB Model 203 is a combination D > ET n It provid c onally wide ran 
ifteen voltage ranges L 5 full 9) aCe dO Tn 
n 4 c gay scale. As little as 
racy. The Cetera Cm ay instantly indicates 
html 4m e- | wd 
C8) €: The Model 203 util 


ovide high sensitivit isly unobtainable t-free stability and high 


rored scale. When used as a DC 
npedance and low ot 
nput impedance 
APPLICATIONS: Electronic, medical, geophy Mur AU Clitaale 
coh ame (a 4) thermocouple calibrat ull detector 
fom Oh) hee ACME GURU amar) pa Lat) 


SPECHIF I ATION S 


Voltage Range (full scale) 100uv to 1000v Accuracy on All Ranges........+3% of full scale 
Current Range (full scale) 100uyua to 100 ma Maximum Gain as Amplifier... ..80 db 1.5% 
Input Impedance 10 megohms below 10 mv, Output Rating lv across 10002 

30 megohms at 30mv, Output Impedance............less than 52 

100 megohms above 30mv Drift (after 15 min. warmup)... . 1Ozv equivalent input 


Impedance Accuracy $550.00 


Rack Mounting available as Model 203R 





STABILITY Oockitl in / 


WITH CHOPPER AMPLIFIERS 


5725 KEARNY VILLA ROAD + SAN DIEGO 11, CALIFORNIA * BROWNING 7-6700 
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ACCURATE, DEPENDABLE 


TRIMMING 
with 


Temperature Compensation 


CERAMIC TRIMMERS 


CUSTOM CERAMIC 
TRIMMER ASSEMBLIES 


WY 


far 
ELECTRONIC INSTRUMENTS, TEST EQUIPMENT, 


and MILITARY APPLICATIONS 


ERIE Resistor Ceramic Trimmers are all notable for their 
fidelity to specifications, their excellent stability, and their 
straight-line capacity change throughout the total range. 

The Ceramic Base Trimmers feature a unique connect- 
ing strap which eliminates the possibility of intermittent 
contact between the adjusting shaft and the silver pattern. 

ERIE Ceramicon Trimmers and ERIE Custom Cerami- 
con® Trimmer Assemblies are available in a wide variety of 
temperature compensating 
characteristics, and exceed 
the electrical requirements 
for MIL-C81A. 

These ERIE Trimmers are 
widely used in electronic in- 
struments, test equipment, 
and military applications. 


Complete description of all ERIE Standard Trimmers 

is included in Catalog 314-1 . . . Write for it. 
alle ERIE ELECTRONICS DIVISION 
ERIE RESISTOR CORPORATION 


ERIE, PA 
DY JUD I . . +h. ns ois a 


A NEW ERIE TRIMMER 
for Printed Circuit Boards 


Write for new Engineering Bulletin 
on ERIE Style 3192 Trimmer. 
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ELECTRONS AT WORK (continue 


FIG. 2—Pressure curve shows effects 0; 
integration 


FIG. 3—Recorder chart shows 
response time 


sented here for possible use by 
others. 

The circuit changes consist of 
placing a 4-yf 600-v oil-filled ca- 
pacitor across the grids of the 
power output stage after inserting 
500,000-ohm series grid resistors 
This modification gives a time con- 
stant of about 12 seconds and is 
shown in Fig. 1. A pressure record- 
ing and the mean pressure record 
obtained with this circuit are shown 
in Fig. 2 while Fig. 3 shows the 
time constant obtained. 


Transistor 
Tuned Oscillators 


By H. L. ARMSTRONG 


National Research.Council 
Ottawa, Ontario 
Canada 


FOR TRANSISTOR oscillators, as fo! 
those using vacuum tubes, it is 
convenient in the lower frequency) 
range to use resistors and capaci- 
tors as the frequency-determining 
elements. The possibilities include 
the feedback oscillator, using 
two-stage amplifier with feedback 
through a network whose trans- 
mission peaks at the desired fre 
quency. The phase shift oscilla- 
tor uses a one-stage amplifier with 
feedback through a network that 
produces a phase reversal at the 
desired frequency. 

While the networks used _ in 
vacuum-tube oscillators may be ap- 
plied directly to transistors, they 
are often not the most advanta- 
geous. With tubes, the networks 
work from a fairly high output 
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tensile yield strength 


of Dow magnesium alloys after 100 hours at temperature 


tensile yield strength 1,000 psi 


poy 
o 





0 


temperature, °F 


New magnesium alloy holds properties for 100 hours up to 700 F. 


Dow Magnesium HM21XA-T8 alloy extends further the Magnesium lightness is combined with strength at elevated 
range of conditions under which light metals can be used temperature in HM21XA-TS8, offering new ways to save 
in aircraft design. Second in the series of sheet alloys weight or gain increased rigidity in the design of missiles 
designed specifically for elevated temperature applications, and aircraft. This alloy is supplied in the -T8 temper and 
it supplements the excellent characteristics of HK31A alloy. can be formed in-this temper without the need for furthe1 
HM21XA-TS retains its properties at temperature during heat treatment after fabricating. Samples of HM21XA-TS8 
long periods of time. Even one hundred hours at 700°F. along with detailed information are available. Contact your 
results in relatively little change in tensile yield, creep and nearest Dow Sales Office or write to THE DOW CHEMICAL 
elastic modulus. coMPANY, Midland, Michigan, Department MA 1 490M. 


YOU CAN DEPEND ON 
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| ELECTRONS AT WORK 


FOR 
COMPLEX 
AUDIO 
FILTERS 
LIKE 


TH i S Sj a FIG. 1—Network used for oscillator (A 
3 4 peaks transmission at desired frequency 


while network with phase reversal is 
shown at (B) 


| impedance into a very high input 
impedance. With transistor cir- 
cuits they work from a fairly 


high output impedance into a low 

AN DARD input impedance. Thus, for tran- 

sistor circuits, it is advantageous 

®@ Because Chicago Standard design and production to consider, not the voltage, but 
engineers have built so many audio filters . . . of all types rather the current transmission 


. . they can quickly solve your filter problem with a unit of the networks. 


built to meet your exact specifications. | Figure 1A shows a_ network 
whose current transmission, when 

Chicago Audio Filters are known for their sharp discrimi- | it works out of a very high im- 

nation, low loss, maximum output and unusually compact 

construction. They are effectively shielded in drawn steel 

cases, hermetically sealed, or with the famous Chicago 

**Sealed-in-Steel”’ construction. 


Lo PUR: CST Trp ies tery enpremuenmencmmmmr . PITT eee 


outlining the specifications you require. | 
Your inquiry will receive prompt attention. 7 


PLATENS TT LE” 


a typical unit is 
LOW PASS , : 

fe ; Ree FIG. 2—Two-stage feedback oscillator 
Fi LT £ R L PF. 2 ve . uses network shown in Fig. 1A 


A stock unis for aircraft, amateur, a pedance into a very low impedanc: 


police and other voice communication 
equipment. peaks at the frequency f = 3: 


Cut-off frequency, 3000 cps; at which frequency the phase shift 
Input impedance, 50,000 ohms; is zero. Figure 2 shows a two- 
Output impedance, 50,000 ohms; stage feedback oscillator using this 
Insertion loss 0.8 db.; ; 
Maximum input signal, 10 volts RMS; network. One resistor of the feed- 
Dimensions, 2" x 24" x 1%" back network serves also as the 
Weight, 6Yy 02. load resistor for one transistor. 
The resistors between the col 
lector and base on each transistor 
provide bias current. This manner 


‘oan @ AGO STANDARD Ste of obtaining the bias provides 


Se Curt Ta Lr measure of stabilization for the 
Mad le badd iao thd RCN Te circuit. The actual frequency i: 


sida het aed Y about 10 kilocycles; the differenc: 
between this and the theoretical 
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TUNING FORK 
RESONATORS - 
THE ULTIMATE 
IN| PRECISION 
AUDIO 


FREQUENCY 
CONTROL 


% 


PHONE OR WRITE for complete information regarding 
component type Tuning Fork Resonators, or 


variously packaged Tuning Fork Frequency Standards. 


PHILAMON LABORATORIES INC. 
90 Hopper Street, Westbury, Long Island, N.Y. EWgewood 3-1700 
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K=X1,000 


Grafting metal skin ss 
on glass eyes_ | 


FIG. 3—Phase-chiit oscillator uses circu 
of Fig. 1B 














































value may be ascribed to pha 
shift in the coupling circuit be- 
tween the two transistors. It 
necessary in this circuit to keep 
the amplitude small if distortion 
is to be avoided. 

Figure 1B shows a_ network 
whose current transmission will 
have a phase reversal at some fre- 
quency. If the network is suffi 
ciently tapered so R, >> R, 

R, and C,R, C.R Cait, = CR 
this frequency is given by f 

1/27\/3CR. By having the network 
tapered, its loss is decreased and a 
lower transistor gain will suffice fo 


WMGM Tests CSSB 






This Bausch & Lomb 
technologist is vacuum-coating a 
lens 2mm thick with thin films of metallic 
salts to increase control of light and color. If the lens 
were enlarged to the height of Mt. Washington 
(6,288’), the lens coating would be equivalent to a 
four-inch transparent layer. This submicroscopic sur- 
facing method, developed by B&L, makes possible 
miracles in selective reflectance and transmittance of 
light of any specified wavelengths. Practical applica- 
tions range from color TV to directional control of 
guided missiles. How does this kind of advance tech- 
nology fit in with your contract plans? 









WRITE FOR COMPLIMENTARY COPY OF 
LIMITED EDITION, ““OPTICAL COMPETENCE” 
(on official letterhead, please, indicating 
title). Bausch & Lomb Optical Co., 81214 
St. Paul Street, Rochester 2, New York. 


Compatible single-sideband transmitter 
4 adapter shown was developed by Kahn 
Research Laboratories for use at broad- 
cast station WMGM, New York. Tests 
started in mid-January will permit meas- 
urements of reduction in bandwidth and 
: : interference, improvement in fidelity and 
s Bf Pe reduction in fading distortion. Similar 

v Fe transmissions from Voice of America’s 


os OSA GEES Cae Munich megawatt transmitter can be re- 


ceived on conventional a-m_ receivers 
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The Vacuum Switch Goes to Work 
SWITCHING 
TRANSMITTER ANTENNAS 


Te 


mp sp 


No longer is it necessary to manually switch high volt- 
age rf circuits. No longer is it necessary to fight problems 
of changing contact resistance or rectification due to the 
oxides that form on contacts in air, 


Jennings vacuum switches have solved these problems. 
Their clean contacts stay clean since contamination is im- 
possible in a vacuum. And in addition the high dielectric 
strength of a vacuum makes possible small solenoid actu- 
ated relays that can interrupt high voltage circuits with 
contacts that have to move only a fraction of an inch. 


Turn therefore to Jennings with all of your rf switching 
problems. ‘‘Hot'’ or ‘‘cold”’ rf circuits can, be remotely 
operated at any power level and at any transmission line 
frequency. Jennings vacuum switches can be used to 
switch antennas from transmit to receive, from the final 
amplifier to the driver stage, or from a main transmitter 
to a standby transmitter. They can be used to isolate a 
transmitter from its antenna, to switch to one of several 
antennas or to switch from an antenna to a dummy load. 
They can also be used for tap changing on rf coils or for 
switching antenna tuning coils. 


We can suggest a relay for many difficult rf, dc, or 
60 cycle switching problems if you will send us your 
, circuit conditions. 


Type JGF-RE2 
Transfer Relay for 
switching aircraft 
antennas 


SPDT Coaxial Relay 


for 3 inch, 
50 ohm line— 


VSWR less than 1.1 


at 325 mc. 


Type R2 SPDT 

Latching Relay for switching 
transmission lines at up to 
250 KW of power 


Type RM2 2PDT 
Transfer Relay suitable 
for 5 KW broadcast 
transmitter antennas 


PALI CUULL ee e 


P.0. BOX 1278 - SAN JOSE 8, CALIFORNIA 
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(continue 


oscillation. The taper is the op) 
site of that used with vacuum-ty! 
circuits, the impedance level 4 
creasing along the network. 

Figure 3 shows a phase-shift , 
cillator using this network. Aga 
the load resistor is part of 
phase-shift network, and the bi 
is arranged as it was in the oth. 
oscillator. Frequency is about 5 
cycles. 

The taper in the phase-shift net 
work is only by a factor of abo 
three but this seems helpful. It 
easier to get a good waveform wit! 
this oscillator than with the othe 
probably because this circuit pri 
vides strong negative feedback fo: 
higher harmonics of the waveform, 
tending to decrease them. 


High Speed Strobe Checks 
Tube Vibrations 


By KENNETH LEIB and 
NORMAN RITCHEY 
Product Development Laboratory 


Sylvania Electric Products, Inc. 
Kew Gardens, N. Y. 


DURING development work on mili- 
tary-type vacuum tubes, it is often 
advantageous to examine tube ele- 
ment motion under vibration at 
high g levels at those frequencies 
giving highest microphonic output. 
In the majority of cases, these fre- 
quencies are above the fundamental 
ranges of commercial stroboscopes. 

Above 2,000 cps many strobo- 
scopes work on a harmonic of their 
operating range with the result 
that micro-movements are not 
readily observed since the light 
source illuminates the subject on 
alternate cycles for the second har- 
monic, once every third cycle for 
the third harmonic, and so on. To 
overcome these limitations, Type 
R1131C slow modulator tubes were 
used. Variation of tube current 
provides a modulated light output 
of high intensity. In many cases 
it was possible to leave the filament 
of the tube under test on and there- 
by maintain electrical microphoni: 
output without loss of movement 
detection ability. 

The Type R1131C cold-cathode 
light modulating tube has a crater- 
type cathode which provides a high 
ionization density and a narrow 
light beam particularly useful in 
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HAS O° or 180° 


PHASE-LAG wf SO 
q 
“DESIGNED-IN”’ a 4a 


; TST AON 
Nav apie Nae 4 or 
n~ 4m = NS 


@ 


SPECIFICATIONS 


Coil: Current, 25 ma; impedance, 
190 ohms; resistance, 160 ohms. 


Inherent in every device of the vibrating reed type are two phase-lags— 
an electrical phase angle resulting from the current 
lagging the applied voltage in the drive coil, and a mechanical 
angle due to the inertia of mass in the moving reed, lagging 
further behind flux from the driving current. 
In OAK’s new Type 605 Chopper, these two lags have been carefully 
brought to a total of 180°. Thus, the chopper can be so wired to be 
exactly 180° out of phase, or reversed to be 360° out (in phase). This 
design eliminates the R-C circuit ordinarily needed to bring this 
coincidence of voltage and output phase—saving circuitry, parts, and weight. 


Contacts: Dwell time, 150-160°; 
rating, 100 V, 2 ma. Resistance, 
less than 200 milliohms. 

Phase Change: + 10° At con- 
stant 400 cps under all conditions 
of use and life. 

Noise: Less than .5 millivolt RMS 
into 1 meg. 

Vibration: 10-55 cps. 

Weight: less than 1 oz; dia. 
11-16”. 

Height: Seated, 1%”. 


Shown at the left is the new chopper with 
side mount. Also available with flattened 
and pierced pins, solder loops, or as a 
vertical flange mount unit. 


Dept. G, 1260 Clybourn Ave., Chicago 10, Illinois 
Phone: MOhawk 4-2222 


Switches @ Rotary Solenoids © Special Assemblies ¢ Choppers ¢ Vibrators 
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ELECTRONS AT WORK continued 


CONTROL 
CIRCUIT 


RISIC 


TEST 
MOUNT 
VIBRATOR 


in SYSTEMS 


POWER AMP 


7: ENGINEERS 


COMMUNICATIONS 








| FIG. 1—Simple control circuit for two 
cold-cathode light-modulator tubes 
The expanding scope of 
| the investigation of microphonics advanced communications 
in tubes with T; to T, envelopes. 
The cold-cathode be has bee : ve : 
if l-cath : tu 7 he on unique positions in fields 
used for several years in facsimile 
s : , s related to VHF, UHF, 
equipment as well as in picture 


| transmission applications. microwave transmission and 


projects has created several 


The R1131C is connected as the reception, forward scatter 
load of a triode connected 6L6 in and single sideband 
the circuit of Fig. 1. Sufficient 
fixed bias is used so that the tube 
barely conducts. The light output } 
although steady is quite low. Ap- appropriate backgrounds 
plication of 25 to 30 volts rms to will find these new 
the grid results in a light output assignments professionally 


36000 SERIES of high intensity, with the light 
Ceramic Plate or Grid Caps quite sufficient for the observation 
; . of moving parts. The tube current 

A new addition to this series of exclusive 


Millen "Designed for Application’’ products during operation shows in Fig. 2 . . 
is the 36004 for use on tubes with 4” di- Fig. oS Engineering : 
ameter contacts. Efficient, compact, easy to wes" ; “mgs ; 
wat Guill Geieh doentnd: tabttiien Win amet Although various modifications 
contact one-piece. Lug ears annealed and can be effected as conditions war- 


solder dipped to facilitate easy combination rant, the mod ulation-type strobo- 
"mechanical plus soldered’’ connection of ’ 
cable. No. 36001 for 9/16” tube terminals. scope was employed as in the block 


No. 36002 for ¥%"’. No. 36004 for 4’. 


applications at Hoffman. 
Electronics engineers with 


stimulating and financially 
rewarding. Please address 
Vice President of 


JAMES MILLEN | ff Hoffman 
MFG. CO., INC. | § LABORATORIES, INC. 


3761 South Hill Street 
MAIN OFFICE AND FACTORY Los Angeles 7, California 


MALDEN + Telephone: Richmond 9-4831 & 
MASSACHUSETTS : 





: A SUBSIDIARY OF 


| FIG, 2—Waveform of current through HOFFMAN ELECTRONICS CORP. 
modulator tubes 





ANOTHER EXAMPLE OF HOFFMAN LEADERSHIP 


BIG BERTHA 


Solar Energy Converter Panels 


Powering unmanned weather stations is 
just one of the many uses for Big 
Bertha—newest, most exciting product 
of Hoffman electronics research, Solar 
Energy Converter Panels like this can 
be installed wherever an economical 
and efficient source of electrical energy 
is needed to power transistorized signal, 
telemeter, communications and similar 
electronic equipment. 

Hoffman silicon junction Solar Cells 
blanket the face of Big Bertha, convert 
sunlight directly into electricity to 
charge batteries and operate equipment 
—produce 80 watts of power output for 
each square yard of surface. Panels of 
almost any size or configuration can be 
built at modest cost. 


Important potential applications for 
Hoffman Big Bertha Converter Panels 
include : untended telephone repeaters, 
unmanned radio relay stations, pipeline 
transmitters, Forestry Service radio 
units, telemetering equipment, railroad 
signaling apparatus, and all types of 
transistorized radio, TV, telephone and 
telegraph equipment 

Solar Energy Converter Panels can be 
supplied in tracking and non-tracking 
models, with special mounting stands o1 
brackets designed to meet individual 
requirements. For additional technical 
information, please write the Applica- 
tions Engineering Division, Hoffman 
Electronics Corporation, 3817 South 
Grand Avenue, Los Angeles 7, Calif. 


Hoffman ELECTRONICS 
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CORPORATION 
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BIG BERTHA consists of banks of Hoffman Solar Cells 


nterconnected to attain specified power require- 
ments—produces 80 watts per square yard of surface. 


an 


SUN TRACKER automatically turns Converter Pane! to 
“follow” sun’s transit across sky, assures maximum 
conversion efficiency throughout the daylight hours. 
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Where the temperature hits 200°C. or the dry circuit is down- 
right arid, your best bet for reliability is a “Diamond H” Series 
R miniature, hermetically sealed, aircraft type relay. Their 
shock and vibration resistance you may take for granted. 

On the other hand, Series R relays (4 PDT) also give ex- 
cellent reliability at —65°C. and will carry up to 10 amperes 
in power circuits ...or even 20 amperes for short life re- 
quirements. In other words, they offer an extremely wide 
range of performance characteristics from which “Diamond 
H” engineers will be happy to work out a variation to meet 
your specific requirements. Just ask. 


TYPICAL PERFORMANCE CHARACTERISTICS 


Vibration Resistance: 


Temperature Range: 


Coils: 


Insulation Resistance: 


Dielectric Strength: 
Operating Time: 


Contacts: 


Operational 
Shock Resistance: 


Mechanical 
Shock Resistance: 


Mounting: 


Size: 
Weight: 


10-55 cycles at 1/16” double amplitude 

55-500 cycles at 15 “G” 

55-1,000 cycles at 15 “G” 

55-2,000 cycles at 20 “G” 

—S55° to +85°C. 

—65° to +125°C. 

—65° to +200°C. 

Resistances—1 ohm to 50,000 ohms 

Arrangements—-single coil; 

two independent coils, either or both of 
which will operate unit 

1,000 megohms at room temperature 

100 megohms at 200°C. 

450 to 1,000 V., RMS 

24 V. models 10 ms. or less; dropout less 
than 3 ms. 

36° ¥., DA; 115 V., AC. 2, 5, TH and 
10 A., resistive; 2 and 5 A. inductive. 

Minimum 100,000 cycles life. 

Low interelectrode capacitance—less than 5 
mmf. contacts to case; less than 2/2 mmf. 
between contacts. 

Special Ratings: to 350 V., D.C., 400 MA., 
or other combinations including very low 
voltages and amperages or amperages to 
20. 


30, 40 and 50 “G” plus 


up to 1,000 “G” 

9 standard arrangements to meet all needs 
—plus ceramic plug-in socket. 

1.6 cu. in. 3 

4 oz. or less 


Bulletin R-250 gives more complete data. Send for a copy. 


THE HART MANUFACTURING COMPANY 
202 Bartholomew Avenue, Hartford, Conn. 


anal 
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FIG. 3—Block system of setup for exam 
ining microphonic tubes 


diagram of Fig. 3. Under this set- 
up, the tube under test was vi- 
brated through the frequency 
range of interest. Where a peak 
signal is noted, the light source is 
focused on the tube under test and 
adjusted to a frequency a few 
cycles different from the vibrator 
drive frequency, by use of a Lissa- 
jou pattern. To date, the highest 
frequency at which movement has 
been observed is 7,400 cps in a T 
envelope even though the R1131C 
modulating range is from 15 to 
15,000 cps. The present application 
utilized two modulator tubes to 
eliminate or minimize shadows. 
With slight modifications, this 
could readily be extended to three 
or possibly four glow tubes if re- 
quired. 

The photograph shows the sys- 
tem used during the analysis of a 
subminiature tube type. The 
stroboscopic system, including the 
power supplies, oscillator and 
monitoring oscilloscope, can be 
combined on one chassis and in- 
serted in a 3-in. oscilloscope case. 
In addition to the advantages of a 
unified control, this can minimize 
required bench space. 


Miniature tube on vibrator is illuminated 
by glow molulator tube on left for exam 
ination under vibration conditions 
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Available now in 


production quantities 
for immediate delivery 


YPICAL FORWARD 
CHARACTERISTIC 
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If forward voltage drop is a problem 


in your diode circuitry...see the 


o°\ RECEPTOR 


Germanium Diode DR 385 


with controlled forward volitage drop 
between 0.34 and 0.37V at the 
10MA level 
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Forward voltage drop @ 10MA 
Minimum .. 
Maximum 

Maximum reverse current at —10V 

Peak inverse voltage 


Maximum inverse operating voltage 

Continuous DC forward current 100MA 
Surge current for 1 second 500MA 
Average power dissipation 80MW 
Derating above 25° C 10MW/10° C 





DR 385 exhibits fast transient response and similar diodes 
can be offered fully tested to your recovery conditions. 


Further information on DR 385, or any other RRco. diode type will be sent 
you at once upon request to section E-2. 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 
240 Wythe Avenue, Brooklyn 11, N. Y. * EVergreen 8-6000 


Radio Receptor Products for Industry and Government: Selenium Rectifiers *« Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 


Want more information? Use post card on last page 





Production Techniques Edited by JOHN MARK\ 


Chassis Rack Pivots and Rotates on Test Bench 


WHEEL-LIKE chassis-holding racks 
designed by the Naval Aviation 
Service Department hold and con- 
veniently position airborne trans- 
ceivers for rapid servicing and 
maintenance. The rack is made by 
American Measuring Instruments 
Corp., 240 W. 40th St., New York. 
The rack consists of a frame 
mounted on two large wheels that 
ride freely in four grooved wheels 
attached to a moveable base which 
revolves about a center pivot point. 
The chassis to be serviced is 
mounted on the frame between the 
large wheels and can then be moved 
in any position. Since it is neces- 
sary, when aligning AN/ARC-2 
transceivers, to work on at least 
three sides of the equipment, the 
rotating rack is an excellent time- 
saver for this piece of equipment. 
In addition, it is used for servicing 
AN/ARC-1, AN /ARC-27 and 
AN/ARN-21 (Tacan) equipment, 
as well as a variety of other elec- 
tronic units. Chief advantage is 
ability to turn over a chassis almost Method of using pivoted rotating rack for servicing airborne transceiver AN/ARC-2 
instantly without damaging com- (made by Collins Radio Co.) at Servicing Unit of Naval Receiving Station, Wash- 


: : ington, D. C. Circular outer support rings ride freely in grooved wheels mounted on 
ponents, wires or subassemblies. base that is supported just enough by pivot to clear top of bench 


Cool Ultraviolet Shows Fungicidal Varnish During Application 


REJECTS BY military inspectors be- 
cause of missed coatings on connec- 
tions have been cut to zero at Amer- 
ican Microphone Co. in Pasadena, 
Calif. by checking with ultraviolet 
light at the time that the moisture- 
proofing fungicidal varnish is ap- 
plied. This varnish contains an ad- 
ditive which fluoresces a_ vivid 
bright green under activation by 
3,660 A long-wave ultraviolet. 
Although such light was used 
heretofore for inspection, the man 
who applied the varnish had to 
work in the dark, so to speak, be- 
cause the varnish is transparent 
under ordinary light. Use of a new 
Blak-Ray cool 4-foot lamp (avail- 
able from Black Light Eastern 
Corp., Long Island City, N. Y 


at each terminal-painting position 
Applying fluorescent fungiproofing varnish to microphone terminals under long-wave gives adequate fluorescence despite 
lamp that plugs into any 115-volt a-c outlet and operates like standard fluorescent lamp. ill tantd o tl 
Varnish glows bright green where applied, so operator detects misses himself normal room illumination, s 
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KESTER FLUX-CORE SOLDER 


Leave it to a child to get to the heart 
of the matter quickly. No gobbledy- 
gook or double-talk is going to turn 
him aside from his single-minded ob- 
jective. 

It’s like that with solder. No meager 
test dependent upon a “sample” or 
even a “one-line operational test” is 
going to prove conclusively the merits 
of a “Johnny-come-lately” solder from 


ESTER SOLDER ~~ 
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that second source of supply.The wise 
buyer knows that the solder used on 
his production line must do the job 
he requires day-in and day-out with- 
out question. 

And Kester Soper has been time- 
tested and industry-proved for over 
50 years. 

That’s what we mean by “old pro,” 
Sonny! 


=~ 
= 
Se 
— 


if 


/// 
PIPE 


4 


id 


SEND TODAY for youre 
the 78-page Kester textbook, 
... Its Fundamentals and Usage.” 
It’s free! 


4204 Wrightwood Avenue, Chicago 339, Illinois 


Newark 5, New Jersey ¢ Brantford, Canada 


Want more information? Use post card on last page. 
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operator can see when he misses a 
spot or a complete connection. The 
change in setup speeds application 
of the varnish and eliminates costly 


retouching of misses detected by 
the military inspector under con- 
ventional hot-quartz long-wave 
light. The technique is particularly 


valuable with complex assemb! 
because it eliminates need for 
membering which terminals h 
been painted after an interrupt 


Automatic Turntable Feeds Transistor Cap Welder 


Mark-Sensing 


USE OF MARK-SENSING punched 
cards now expedites the collection 
and analysis of routine quality 
control data during manufacture 
of Tacan airborne units and other 
electronic equipment. 

Mark-sensing is a variation of 
the punch card system wherein the 
original information is entered 
directly on a card form by making 
a mark with a special lead pencil. 
A machine then transforms the 
marks into punched holes by means 
of timed electronic impulses. This 
contrasts with the key punch 
method whereby the original raw 
data is transferred from data 
sheets to the card form manually 
by a key punch operator. 


> Record Cards—A special inspec- 
tion record card was developed to 
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Cards Aid Quality Control on Tacan Assembly 


record the necessary basic informa- 
tion pertaining to the act of in- 
specting equipment. It contains 
spaces for identifying such items 


A STANDARD COMMERCIAL wel 
has been adapted by General Elec- 
tric at its Semiconductor Product 
plant at Syracuse, N. Y., for weld- 
ing the two basic subassemblies of 
a transistor together. By weldin; 
the transistor cap onto the header 
which holds the germanium or sili- 
con wafer and leads, rather than 
soldering the two parts together, 
greater reliability of the device is 
assured. Leakage of contaminating 
air, the bugaboo of transistor re- 
liability, is thus avoided. 

The machine is capable of handl- 
ing better than 800 transistors an 
hour. The table used as the elec- 
trode base and conveyor moves the 
eight welding stations counter- 
clockwise. As each station moves 
into the proper position, an air- 
operated index locks the electrodes. 


Operator loads headers into pockets of 
turntable manually, after which Syntron 
work feeder setup drops caps over head- 
ers automatically. Vertical plastic slides 
hold plastic window used to block flashes 
of molten metal; window is raised here 
to show welding position 


Lines 


By LEAH HAZARD 


Coordinator—Quality Control 
Federal Telephone and Radio Co 
Division of 1.T.&T. 
Clifton, N. J. 


Example of marked card covering inspection of five AN/ARN-21 i-f amplifier units. Two 
defects are checked, one in minor wiring and the other in control hardware. Card i 
standard size, 7% inches wide and 3% inches deep 
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Electronics center for the atomic age 


Your guess is as good as anyone’s as to whether our 
Government or our industrial customers give us the 
more interesting challenges. 

Take TACAN—or an ARN-32 marker beacon— 
or missile guidance systems, countermeasures, auto- 
matic test equipment, automatic assembly tech- 
niques, on all of which we are privileged to work. 
Certainly, they demand the utmost in precise engi- 
neering and manufacture. 

Then, on the civilian front, there are projects 
like completely transistorized telephone switch- 
boards, and electronic systems for recording data 
about every freight car in transit over a railroad. 


These also require nothing less than perfection. 

The net result of America’s insatiable appetite 
for electronic research and production has been 
a phenomenal growth in our business and the estab- 
lishment of the new Stromberg-Carlson “Electron- 
ics Center”—the 800,000 square foot plant pictured 
above. Every inch and every person in it are dedi- 
cated to continuous advances in national security 
and the home-front economy. We're proud to be 
at your command. 

And there are plenty of career opportunities for 
engineers who wish to grow with electronics’ finest 
Write to Mr. R. W. Holmes for further information. 


‘*C STROMBERCG-CARLSON COMPANY GD 


° 
“be 


> A DIVISION OF GENERAL 


DYNAMICS CORPORATION & 


a Goneral Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif 





PRODUCTION TECHNIQUES (continued) 


Inspection position at which defects in airborne unit of Tacan equipment are marked on 
inspection record card. Complete unit mounted in quick-flipover plastic enclosure provides 


convenient visual comparison guide 


as date of inspection, unit of equip- 
ment, production supervisor re- 
sponsible for producing it and the 
number of units inspected. These 
items take up the first 10 vertical 
columns of the card. The remain- 
ing 17 columns provide space for 
recording the frequency of occur- 
rence of defects in workmanship. 

Workmanship defects are sepa- 
rated into categories of Major, 
Minor and Control, in accordance 
with the degree of effect each 
would have on the life or operation 
of the equipment. Within these 
categories the separate columns are 
given a letter heading to signify 
the type of defect to be recorded. 
The individual letters are trans- 
lated as follows: S—Soldering; 
W—wiring and cabling: SH-~- 
shorts; A—assembly; FO—/oreign 
objects; Ms cr Misc—Miscellane- 
ous; H—hardwars; M-—marsing. 

The character M heads a column 
which is used by quality control 
personnel to assist in the prepara- 
tion of a auality rai‘ng of produc- 
tion supervisors. Items tallies in 
this column are those major defects 
found by inspertion which are not 
directly chargeable to the super- 
visor responsible for the unit. Such 
defects, for exampls, might be 
found on a subassembly produced 
under another supervisor. 


>Summary Reports—The inspec- 
tion cards are normally collected 
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at the close of each shift. Cards 
are processed and summary reports 
are made ready for the next start- 
ing time of that shift. The sum- 
mary report is a printed compila- 
tion of information contained in 
the deck of inspection cards, to- 
gether with computations of proc- 
ess averages for each chassis. Tab- 
ulating and electronic calculating 
machines perform the necessary 
computations. Such summary re- 
ports can be issued daily, weekly, 
monthly or at any desired time. 


> Advantages — Machines can 
process cards much more rapidly 


Mark sense reproducer machine in fore- 
ground converts pencil-marked cards into 
standard punched cards suitable for ma- 
chine at rear that is printing data sum- 
mary on special report sheet 


To the 
ENGINEER 


of high 
ability 


Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields, 
Among them are: 
air-conditioning 
pressurization 
heat transfer 


pneumatic valves and 
controls 


electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

.-. mathematicians... specialists in 
engineering mechanics . . . electrical 
engineers... electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 

write today, including a resume 

of your education and experience. 
Address Mr. G. D. Bradley 


THE | GARRETT CORPORATICr 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 


DIVISIONS 
AiResearch Manufacturing, 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 

AiResearch Industrial 

Rex — Aero Engineering 

Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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CABIN AIR COMPRESSORS - 


POWER UNIT 


Compact, reliable system features 
high output with simplicity of design 


This AiResearch auxiliary power 
package operates the vital electrical 
and hydraulic systems in a missile. 
Gases from a solid propellant spin 
the unit’s turbine wheel at 50,000 
rpm. The turbine’s shaft drives the 
following: a 650 watt generator which 
supplies electrical power to run the 
missile’s guidance system; a 35 watt 
generator which runs the missile’s 
gyros; a hydraulic pump which in 
turn powers the servos that control 


the movable flight surfaces of the 
missile’s airframe. 

The hydraulic system features 
drilled passages which eliminate the 
need for potentially troublesome 
plumbing. It includes reservoir, 
filters, temperature compensator, 
relief valve, check valve, and squib 
valve within a single housing. 

This auxiliary power system is an 
example of AiResearch capability in 
the missile field. Inquiries are invited 


SPECIFICATIONS: 


Output: 650 watts, 5000 cycles, 
115 volts, single phase 
35 watts, 400 cycles, 115 volts, 
single phase 
0.6 gal. per min. at 2000 psi 
hydraulic pressure 


Regulation: + 


frequency 


5% voltage and 


Duration: 27 seconds 

Weight: 9.5 pounds 

Size: 6.14 in. diam., 
6.74 in. long 


Ground power: compressed air 


regarding missile components and 
sub-systems relating to air data, heat 
transfer, electro-mechanical, auxil- 
iary power, valves, controls and 
instruments. 


Outstanding opportunities for qualified engineers 


Cow Or ATicrs 
AiResearch Manufacturing Divisions 


Los Angeles 45, California ... Phoenix, Arizona 


AiResearch MISSILE AUXILIARY 


Designers and manufacturers of aircraft and missile systems and Components: REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


TURBINE MOTORS 
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+ GAS TURBINE ENGINES 


+ CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT 


Want more information? Use post card on last page. 


+ ELECTRO-MECHANICAL EQUIPMENT 


ELECTRONIK COMPUTERS AND CONTROLS 
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Why Hamilton 
Auto-Shift 
drafting tables 
‘save yOu money: 


=a meme eee ee  ! 
=a eee eee oe 


Draftsmen with Auto-Shift 
tables produce more. Two sim- 
ple controls adjust board 
height and slope so easily that 
working angle can be fre- 
quently changed—board is 
instantly, effortlessly shifted 
to most convenient working 
position. 

And Auto-Shift tables put 
more draftsmen to work in 
available space. Designed for 
row installations, there’s a 
reference desk behind each 
draftsman. Six men work 
where four do now! Get the 
whole story—write Auto- 
Shift, Hamilton Manufactur- 
ing Company, Two Rivers, 


Wisconsin = 
tlamilton. 


drafting equipment 


ez weet SF wee Set SESE ee See ee eee eee eee ee 


—__mae we eee ee ee 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES 


(continued) 





Portion of summary report that is printed automatically by card-sorting machine. Actuc! 
form is approximately 15 inches wide and 11 inches deep 


and accurately than can human 
beings. Therefore, the new system, 
which requires no extra time and 
energy on the part of the inspector 
(the card was substituted for a 
former data sheet) saves time, 
energy and money with respect to 
correlating, analyzing and distrib- 
uting the information gained by 
inspection. 

The speed with which informa- 
tion can be disseminated provides 
opportunity for rapid preventive as 
well as corrective action. This in 
turn reduces poor workmanship 
and reduces the percentage of 
future scrap and rework. 

Analysis of inspection informa- 


tion and useful reporting of the 
findings can be extended to include 
wider and more detailed areas 
without increase in indirect labor, 
because of the saving of time 
through use of computing ma- 
chines. 

Cards can be sorted to provide 
a picture of the quality of work- 
manship performed on any group 
of equipments or on any singk 
unit group under the direction of 
any supervisor. Cards can also be 
sorted to provide a picture of th 
quality of any workmanship char- 
acteristic, either for purposes of 
investigation and training or for 
comparison. 


Localized Plating of Etched Wiring 


SELECTIVE ELECTROPLATING of ter- 
minals on etched wiring boards and 


flanges on waveguides can be 
achieved at high speed by the Dalic 
process, originally developed by the 
Laboratoires Dalic in France. The 
required electrodes and supplies are 
now available from Marlane De- 
velopment Co., 153 E. 26th St., New 
York City. The technique is also 
suitable for build-up of worn com- 
ponents and for numerous other 
applications where high-speed de- 
position is required on small areas 
without stopping-off or dismantl- 
ing. 


> How It Works—The principle is 
similar to that of ordinary contact 
plating, whereby a cotton pad dip- 
ped in plating solution is connected 
to the anode bar and the work is 
connected to the cathode bar. The 
new development lies in the use of 
insoluble graphite anodes and a 


wide range of organic plating solu- 
tions. These solutions are nontoxic, 
give off no harmful fumes and 
are quite safe to handle without 
protective gloves. 

Another feature is the high rate 
of deposition afforded by the high 
current densities used with these 
organic solutions. The deposits ob- 
tained have good mechanical prop- 
erties with high adhesion and little 
or no porosity, because the current 
for the process is supplied by a 
specially designed transformer and 
rectifier unit operating from a 
220-v single-phase a-c line and de- 
livering up to 40 amperes d-c at 
low voltage. With a small plating 
pad this can give current densities 
as high as 6,000 amperes per 
square foot. 

The cathode lead is connected to 
the workpiece with a large in 
sulated crocodile-type clip. Th: 
anode lead plugs into various type 
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The WALES Fabricator combined with WALES positive 
Duplicator is the modern, low cost answer to printed 
circuit hole punching. You get holes with sharp 
definition, clean walls and minimum bell mouth. This 
equipment is perfect for short runs from one piece 
to thousands. Change dies for hole sizes in seconds with 
a range up to 34%” dia. Accuracy is automatic and 
positive. Make your own templates, too, on the 
Fabricator. No need for drilling machines or jig-borers. 
The WALES Fabricator-Duplicator is a complete 
punching shop in itself. 


> 


NI Sf a TI 


"kas : ei “the Wales-Way is the PLUS-PROFIT way” 
omplete specifications and capacities 
are yours for the asking. AKRON, Ta YORK 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 


ELECTRONICS ee February l, 1957 Want more information? Use post card on last page. 





PRODUCTION TECHNIQUES {confinued 


ELECTRONICS 
ENGINEERS.... 
PHYSICISTS 


‘ 4 
Z 1) er ’ 


Infra-Red Is Ultra-Modern 


In the post-war years, the devel 
opment of infra-red devices has 
attained the dimensions of a 
technological breakthrough. In 
this period, the Electronics and 
Guidance Division of Aerojet 
General Corp. has become the na 
tional leader in the development Cotton-wrapped graphite plating anode is dipped in electrolyte in dish, then wiped over 
and manufacture of infra-red sliding contacts of etched wiring board to place 0.00015-in. deposit of gold on them, fol 
equipment lowed similarly by 0.00005 in. of rhodium. Combination of metals improves conductivity 
and minimizes wear. Metal bar across board makes contact with all parts of printed 
circuit and serves as stop-off for plating 





of anode holders, most of which preset on the power unit. The cur 
are fitted with air-cooling fins. The rent quickly raises the solution to 
electrolyte is applied by means of boiling point and plates rapidly, as 
a pad of absorbent cotton wrapped indicated in Table I. Times are for 
around the graphite anode. The plating an area equal to that of the 
wrapped anode is merely dipped pad electrode used. There is no 
into the solution of the required residual problem; the solutions are 
metal and applied to the material organic compounds and at boiling 
to be plated with a rubbing motion, point the radicals are decomposed. 


Aerojet-General is a _ vigorous the current density having been The only subsequent treatment 
company staffed with men who 

are enthusiastic about their work 

and confident of the future 

Here are some of the things you 

might do at Aerojet 


Electronics Engineers 


Design and develop detection, 
tracking and guidance systems 
Design and develop guidance, air 
craft search, tracking, communi 
cation and gunsight systems 


Physicists 


Investigate special guidance 
techniques, systems and devices 
Conduct studies and experimen 
tal work in the field of optics, 
and infra-red and other types of 
radiation 


CORPORATION 
A Subsidiary of PLANTS AT AzUBa 
The General Tire AND WEAR 
& Rubber Company SACRAMENTO, CALIFORNIA 


Write: Director of Scientific and 
Engineering Personnel, 


Box 296UU, Azusa, Calif Complete bench-top plating setup, here being used to plate 0.5 to 1 mil of indium on butt 
joint area of waveguide to provide ductile compression gasket 
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1944...RESEARCH - 1956...MASS PRODUCTION 


For 13 years Aerojet-General has pioneered 

the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 

the high-volume production of infra-red systems for: 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 


mm tyel(geitri .o, PORATION 


AZUSA, CALIFORNIA 
SACRAMENTO, CALIFORNIA 


Electronics engineers...physicists...Aerojet invites you 
to pinpoint your own targets, ‘‘lock on’’ your own future... 
in the dynamic new field. of infra-red. 
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PRODUCTION TECHNIQUES continued 


CALIDYNE (cia 
model 174 SHAKER a 


1500 ibs. force output | ee Current Seconds 


Density in to Deposit 
Being Amp per 0 0001 
Deposited ~Y ht Inch 


Bismuth 1.500 
Cadmium 6,000 
(Chromium 1.000 
Cobalt 1 500 
( Opper OOO 
Crallium O00 
Gold 2 OOO 
Indium O00 
Iron 000 
Lead 000 
Nickel 000 
Palladium 500 
Platinum O00 
Rhodium O00 
Silver 250 
Thallium O00 
Tin 000 
Zim 000 


2 3 r 
hates needed is a rinse under a tap 


NUMBER 
Pe Te ite) 174/184 174/80 174/186 174/186 


Type Sinusoidal Sinusoidal | Sinusoidal’ | Sinusoidal* Random or | Random or > Prepa rat ion I or the removy al of 
| | Sinusoidal Sinusoidal 


Power Supply | Electronic , Electroni« Electronic Electronic Electronic : 
+ { work is connected to the negative 
Force Output 1250 Ibs 1500 Ibs 1500 Ibs | 1500 Ibs | 1500 Ibs 1500 Ibs ° 
} } lead and cleaned and deoxidized 
Frequency Rang 5.3500 cps |5-2000 cps. |5-3500 cps | 5-3500 cps. | 5-3500 cps. | 5-3500 cps. 
‘ + > > 
Max. load 10g 105 Ibs 130 Ibs 130 Ibs 130 Ibs 130 Ibs } 130 Ibs 
; ; ; ; 
Mex. lead 20g | 42.5 ibe | 55 Ibs | 55 lbs | 55 Ibs 55 Ibs 55 ibs ] anode dipped into the solution The 


light rust or for new parts, the 


with the cleaner supplied. This is 
applied by the cotton-w rapped 


*Also adaptable for Random Vibration Testing work is rinsed with water and is 


then ready for plating 


CALIDYNE'S Model | | ie requency ition Aluminum, stainless steels and 


ind low enput requirer 


hard steels can be plated easily but 
require a slight etch, obtained with 
a special solution supplied, and a 
little abrasion with aluminum 
oxide. After vapor blasting, titan 


y vil ium and molybdenum can also be 
wlel 174 CALAIDY 

1. Brute force ' va , 
yg TRO OTH CORN f ultimate of . . lee coated with platinum by many ele 


2. Structural response 


plated successfully, the latter being 


tronic equipment manufacturers in 


ipe, frequer 


i}. Fatigue testing for ! tre ovid g Murope 


eflection many 


tine ge 


1. Random 


> Applications—For electrical and 
electronic contacts the process 1s 
THE particularly effective. Contacts are 


isually only plated over a small 
area and consequently extensive 
topping-off is ordinarily neces 
COMPANY " 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


Ait REPRESENTA ve 


sary. With this process even the 
smallest sections can be silver or 
gold plated, with additional rho 
dium plating for abrasion resist 
ance if desired, at relatively low 
y cost. Silver-plating aluminum bu 


WESTERN MONTANA bar is also an important applica 


1 (Hotty wood 


sit (Academy 2 tion 
yiet 33438 


tomes 4-4299) Metal inserts and contact faces 
‘ molded plastic parts, which 
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MANY THANKS FOR YOUR “VOTE” OF 


confidence 


e We appreciate your having given Photocircuits Corporation so many orders for Printed 
Circuitry and allied electronic sub-assemblies. We believe you will continue to do so because 
of our... 


|) Technological LEADERSHIP. Pioneering, and our policy of promoting the free exchange 
of engineering information, have been the “role” of Photocircuits Corporation in the relatively 
new field of printed circuitry. The recently published “Standard Printed Circuit TOLER 
ANCES” has been well received. After quickly dispensing 15,000 copies, we are heavily 
backlogged with requests for additional copies. 


2) Production EXPERIENCE and CAPACITY. Over 7000 different applications of printed 
circuits and associated assemblies have been produced to date by Photocircuits Corporation! 
This is the kind of experience in production that has led to the building of our large new plant 
shown below . . . exclusively for the research, development and production of the industry's 
expanding printed circuit requirements. 


3) Reputation for QUALITY. “Ask the man who. . .”, to paraphrase a famous slogan, and 
you will receive testimony other than our own self-appraisement! A recent, impartial, survey 
placed Photocircuits “first” by a factor of 3 over our nearest competitor among those consid- 
ered in purchasing printed circuitry! Our aim is to continue to merit your CONFIDENCE. 


OG Uh neers The information indicated in 
. 8 & FS RF bP 


ea the coupon is yours on request 
Pioneers in Cost-Cutting Printed Circuit Techniques 


GLen Cove 4-8000 . FLushing 7-8100 
Cable Address: PHOCIRCO 


Re 


BOSTON: 25 Huntington Ave. « COmmonwealth 6-7705 
CHICAGO: 3347 W. Irving Park Rd. * Keystone 9-7555 
ROCHESTER: 650 Linden Ave. + Hillside 5-0580 

LOS ANGELES: 7407 Melrose Ave. + WEbster 3-7276 
DAYTON: 25 Main Building South + FUlton 6377 
KANSAS CITY, MO.: 4210 Main St. + WEstport 1-7564 
CHARLOTTE, N.C.: 222 Providence Rd. « FRanklin 5-8958 
COCOA, FLA.: 209 Beverly Rd. * COcoa 201M 

DENVER: 1013 15th St. « KE 4-5091 

SPOKANE: P. 0. Box 835 * TEmple 6-2267 


~, 
SSeS Sees eeeesaeeeaeeaaaney 
oo PHOTOCIRCUITS CORPORATION 5 j 
Dept E&-2, GLEN COVE,N.Y 
Please send us the literature items checked 
Photocircuits’ Engineering Brochure 
P-1l Fabrication 
P.2 Base Materials 
P-3 Platings & Plated-Thru Hole 
P-4 Etched or Plated Conductor Characteristh 
P.5 Printed Components 
P.6 Switch Plates & Commutator Dises 
P.7 Assembly & Dip Soldering 
P-8 Lavout & Design 
P.9a Standard Printed Circuit Tolerance 


NAME 
COMPANY 
ADDRESS 


CITY ZONE STATE 
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Permanently unaffected by shock or vibration from usage, drilling, 
punching, bending, etc. For maximum effectiveness, all possible jeiats 
are heliarc welded. 


Provides simultaneous high and low intensity shielding 
as well as high and low frequency shielding, or any one 
of them. 


Sheds magnetic forces like a duck's back sheds water. Will not become mag- 
netized. Permanently non-retentive (no residual magnetism). 

Miniaturize by placing components close together, even mounted on the shield 
itself, reducing bulk circuit and costs and increasing efficiency. 

Economical—competitively priced. Lasts indefinitely. Never requires rejuven- 
ation. No need to buy new shielding periodically. 

Comparatively lightweight. 


CONSTRUCTION FEATURES 
hernetic® is a special medium permeability high saturation steel rolled specifi ally 
hielding and coated with ferrite and ferrous powders 
high permeability steel rolled specifically for low 
intensity shielding and coated with ferrite and ferrous powders 
Material rendered permanently insensitive to shock and non-retentive by unique 


for high intensity 
Co-Netic® is an extremely 


controlled magnetic aging process accomplished by the special coating which reduces 


circulating currents, raises the saturation point and holds the domains of the steel 
in random order a8 annealing places the domains in random directions 
note: You may order these special steels uncoated and fabricate your own parts, 


Coating may be done in our plant or in yours as desired 


Permanently effective Fernetic® Co-Netic’ isthe only magnetic shielding material 
whose protective qualities continue undiminished indefinitely —regardiess of shock, 
vibration or length of service. 

Successfully used in hundreds of applications. Specify economical, reliable 
Fernetic’ Co-Netic’ for your magnetic shielding problems. Write for complete 
technical data. 

To help us help you faster, send full details on your shielding problems today. 


*Copyrighted trade names — 


— ucts 
See these produc 
(o “ at the IRE show 


\- a ee 


MAGNETIC SHIELD DIVISION 
PERFECTION MICA COMPANY 


20 N. Wacker Drive, Chicago 6, Illinois > 


Phone: DE 2-6130 
Originators of Economical, Permanently Effective Fernetic* Co-Netic* 


Magnetic Shielding 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES 


cannot usually be immersed in a 
bath of plating without 
risk of distortion or erosion of the 
plated 


solution 


plastic material, can be 
easily, 

When gallium and indium are be- 
ing for vacuum 


seal for tube Zz 


forming a 
a small ridge is ma- 
the nonferrous 
mating 


used 
chined on one of 
surfaces, 


after 


(usually copper) 
This 


which 


ridge is gold-plated, 
the 


with gallium or 


mating surfaces are 


coated indium by 
the process. Hand pressure at room 
temperature for gallium, or a low- 
for indium, 
the metals, 


and producing a 


temperature furnace 


creates diffusion of 
forming an alloy 
tight seal. 
Among other uses are the plating 
of radar waveguides and platinum 
molybdenum wire for 


secon 


plating of 


electronic tubes to control 


dary emission. This is being done 
on a commercial scale by automatic 
The unwinding 
from a reel, passes through a series 
of padded styluses which are drip- 
fed with the 
mediate rinsing being carried out 


operation. wire, 


the solutions, inter 


by sprays. 


Jig Transits Speed 
Antenna Tower Welding 
making 


JIG SETUP for 


fabricated 


TIME 


sections of 


pre 
television 
towers has been greatly reduced by 
using Keuffel & Esser jig transits 
for alignment in the North Wales, 
Pa. plant of Stainless, With 
this optical tooling instrument, the 


Ine. 


Examples of tower sections welded with 
aid of precisely aligned fixture 


February 1, 1957 — ELECTRONICS 





@ 2 D POTENTIOMETER 
sons RECORDER 398 


VARIA N‘’S ~EeWES TFT A & WR) €- ¥ CME eT 


# 


RACK MOUNT 


PORTABLE 


" 


PANEL MOUNT 


This new, low-cost recorder with unitized 9 mv to 100 my span, continuously adjustable 
measuring circuit makes field adjustment to your 1 sec. balancing time — 1% limit of error 
requirements as simple as changing a tube. High permissible source resistance — in excess of 50 K ohms 
Quantity production from precision tooling Weighs less than 15 pounds 


assures uniformly high quality and fast delivery. Compact: only 8%" x 10%” x 7%" (5%4" behind panel) 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
on the new G-11 Recorder dnd its unique companion, the G-10 Graphic Recorder. 


Microwave Tubes . Representatives in « 


PALO ALTO 1 CALIFORNIA 


ELECTRONICS card on last page 
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Welding tower tubing to flange bolted to 
pad on base plate 


towers are now being held to toler- 
ances of 0.001 inch, whereas form- 
erly it had been difficult to hold the 
towers to tolerances of 0.008 inch 
when using a conventional survey- 
or’s transit 





. a e k “ “«* 
7 : , : ae >» The Problem—The antennas are 
' » . eS 
| f i manufactured in sections 20 or 25 
| im tl | aS breaks through to higher feet long, for on-the-spot bolting to 
\ ea | |) ome “way performance ratings in: ; form guyed towers up to 1,200 feet 
. as 
, 8 iy Por = ' slevis 
’ f ~~ Magnetic Amplifiers, 1 high for uhf and vhf television 
| G a a. , } 7 mh, ‘a transmitters, microwave repeaters 
\ iL LQ UREA ig) Precision Transformers, || and other uses. In a tower this 
4 é rfect : it , 
i ( ee 6 and Saturable Reactors. | high, perfect alignment w hout the 
| a ‘ve ! slightest twist or tilt is highly im- 
\ ve re Cel — . a = portant because a tower which is 
¥ s elco developments on ese com- as es i 
' c is ponents include precision high tem- not completely plumb is potentially 
| y ee or perature windings and impregnation dangerous 
| wis i tos ue Maa Blears Uh * to permit higher operating tempera- In constructing prefabricated 
ane RUAN \ rer 7 Pes v tures, with reduced size and weight, | iheeiieiiee deiall 5 is tdaalel 
| | a &, with high reliability. { rianyular sections OF a television 
x . ; tower which will rise one-fifth of a 
i? , a “} Units are available hermetically sealed | : ; shy n chiial-aelelies 
| § te : or encapsulated, with epoxy resins or | mile into the air, a chief difficulty 
| q, «(High qoneuey Verclent oe silicone rubber. For the maximum y| is to make the six ends of each tri- 
| ee ee performance with difficult space re- ;, angular section completely parallel, 
av . »VPEP +S & quirements, Celco specialized experi- a i ~ii oe 
| 3 3 ence can prove invaluable in the de- |) 8° that when 50 or more sections 
r velopment of your new high reliability }| are fastened end to end the result- 
| y ¢ components. j| ing tower will be rigidly perpendic- 
| : it Send us your specifications, or call , ular. 
| : "3 RAmsey 9-1123 . . . today ... for engi. The individual triangular see 
ne Silicone Encapsulated =, neering consultation on your critical ; — me - 
| Magnetic Amplifier ‘ . ae '| tions, which are usually of a welded 
Baas tea gtrmtyi cet NN DORN eE applications. , 
| ke , lint ee ‘* | lattice-work construction using 
| A ¥ tubular members, are set up in 
| , vy i | horizontal jigs between reference 
7 . 
bq _ o% } i | pads on two vertical plates, each 
| pe & , 
* —@ ay }| having three reference pads for 
| * * 
i & | 
| ; Precision Multl-Winding ©: i 
| as Miniature Transformer 4 i 
ait RE As oA) A SREY! 
. ! 
eal Exgincering Laboratories Co. | 
! - aris re MAHWAH, N. J. ' 
| a i 
' Your plant is only hours away by the Celco Air Fleet 





Welding tower section in aligned fixture 
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Ponce de Leon failed in his quest for a ‘fountain of youth,”’ but . 
modern design engineers find rejuvenation an accomplished 7 
fact in CLARE Mercury-wetted Contact Relays ...capable of I 


Drawings (left) sees / 
from acheioaiae billions of operations. ( 


photographs show 
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the cycle. (a) Fila- 
ment of mercury 
forms between the 
contacts as they 
separate. (b) This 
becomes narrower 
in cross section 
and (c) finally parts 
at two points, al- 
lowing a globule of 
mercury to fall out. 
Mercury flows up 
the capillary path, 
replaces amount 
lost, restores the 
equilibrium.id) The 
momentary bridg- 
ing of the parting 
contacts—and the 
extremely fast 
break that ends it 
—minimizes the arc 
and adds greatly to 
contact load capac- 
ity. Contact clo- 
sure between the 
two liquid surfaces 
bridges mechani- 
cal bounce and 
prevents any chat- 
ter from appearing 
in the electrical cir- 
cult. 





Contacts of these relays are constantly renewed. By capillary 
action, like that of a lamp wick, a new film of mercury coats the 
contacts with every make and break. 

The magnetic switch is sealed in a high-pressure hydrogen 
atmosphereinaglass capsule. Surrounded by the operating coil, 
the capsule is enclosed in a vacuum-tube-type steel envelope. 

Unlike ordinary relay contacts, these contacts never wear out; 
never get dirty; never lock or weld; never get out of adjustment; 
never bounce. 


Send for CLARE Engineering Bulletins No. 120 and 122. Address C.P 


Clare &Co., 3101 Pratt Bivd., Chicago 45, Illinois. In Canada: C. P. Clare 


& Co., 659 Bayview Avenue, Toronto 17. Cable Address; CLARELAY 


aie SM mur mite 


CLARE RELAYS 





Here’s the fastest way to 
produce finished wire leads! 


Allen-Bradley Co., producers of motor controls, use § 
several Artos C5-6 automatic wire cutting and | 
stripping machines in their Milwaukee plant. 


Meu speed ART 


AUTOMAT! 


3000 STRIPPED WIRE LEADS in one hour 

.each precision-cut with both ends per- 
fectly stripped. That's the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
rates vary in proportion to the length cut. 

Highly accurate machine operation reduces 
work spoilage to an absolute minimum. Errors 
due to the human element are eliminated. There 
is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 


Time-consuming hand stripping jobs which 
once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 
appliances, motor controls and instruments of 


all kinds. 


Plan now to cut wire stripping costs in 
your plant... with the high speed, automatic 
Artos CS-6. 


CS-6 CAPACITY 


Finished Wire Leads Per Hour: 
lengths to 15'’, 3000; 64''-97" lengths, 500. 


Stripping Length: 1''' max. both ends. 


Cutting Length: max., 97''; min., 2"; special, %"’. 


PD LAMRGee MEASURES, 


CUTS and 
STRIPS 
wire, cord 


and cable 
at speeds up to 


3000 
pieces per hour 


ee ee 
2-Conductor Twisted Wire 
ee 
Single Conductor Solid Wire 
Sa 
2-Conductor Parallel 
Stranded Wire 


a ee 
300 Ohm Television Wire 


— — i a 
SJ Cord 


ee 
Heater Cord 


 — «=: 


Braided Cord With 
Rubber Jacket 


WRITE FOR * Descriptive technical sheet tells how the Artos 


BULLETIN 


2743 South 28th Street * 


CS-6 can save you money, manpower and time 


Milwaukee 46, Wisconsin 


Want more information? Use post card on last page. 
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FIG. 1—-Steps in aligning base plates be 
tween which a 20-foot antenna tower sec 
tion is assembled and welded 


the tower rods. Before welding be- 
gins, it is essential that these ref- 
erence pads be parallel to each 
other and perpendicular to a refer- 
ence line through the center of 
the jig. 


> The Tool Fundamentally, the 
jig transit is a surveyor’s transit 
without horizontal or _ vertical 
circles and verniers and with only 
a single center such as is used in 
a conventional level. 


> Procedure — The first checking 
step in the setup procedure, as de- 
veloped by John Amey of the an- 
tenna firm, is to buck in a jig 
transit on vertical base plate No. 
1 to check its vertical plane. As 
shown in Fig. 1, jig transit A is 
mounted on a mechanical lateral 
adjuster supported on a tripod at 
position 1. Optical tooling scales 
with magnetic holders are placed 
on two of the tower flange loca- 
tions, such as at pads 1 and 3 

The jig transit is now placed so 
the telescope line of sight is paral- 
lel to the plane of the fixture head. 
The instrument tripod is set up in 
line by eye first. A pair of adjacent 
leveling screws is now loosened and 
the leveling head is rotated until 
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Selected MINIATURES for ood-AL 
TRANSISTOR sermsmc'<" Wiehe 


Design and component engineers are invited to acquaint themselves with the wide 
variety of miniature low voltage capacitors developed by Good-All Electric. These com- 
pact new designs are ideal companion items for use with transistors and other printed 
circuit components. 

Many space-saving Good-All types are as useful for military as for civilian appli 
cations. This is particularly true of the molded-in-Epoxy types. It has also proven 
to be the case with “wrapped” mylar designs which lend themselves to use in potted 
subassemblies 


Mylar* dielectric is frequently selected for Good-All miniatures because of its 
superior electrical characteristics — high I.R., low power factor and excellent stability 
with life. The space-saving it offers in low voltage designs is also an attractive feature 


Good-All offers a wide selection in 50 Volt miniature designs 


REPRESENTATIVE TYPES TYPICAL SIZE COMPARISONS 
Cap. Volts Diam. igth 


600UE Mylar dielectric winding molded in dense, mois 01 50 .312x 15/16 
AXIAL LEAD ture-resisting Epoxy l 50 438% 1-3/16 
47 80 .562x 1-15/16 


663UW Mylar dielectric winding with tough plastic film 61 50 .188x 11/16 
case and thermo-setting end seals ! 50.281 x 15/16 


47 50 .437x 1-15/16 
—— MT TE ” 


6136 Mylar dielectric winding, extended foil construc 50 .173% 23/32 


tion, hermetically-sealed metal housing 50 313 x 27/32 
50 50 «1-3/16 


RADIAL LEAD = This noves design combines features of conven 
tional tubular capacitors and upright mounting types. The 
mylar dielectric winding is completely encapsulated in -01 
Epoxy. In addition to its attractive glossy red appearance I 
the Epoxy formulation developed by Good-All yields a tough, 47 
durable coating with excellent dielectric strength 


UPRIGHT MOUNTING 600UPE Mylar dielectric winding molded in dense, mois O01 50 .438x 15/16 


ture-resisting Epoxy 1 50 .562x 1-3/16 
47 5O .688x 1-15/16 


620UPB Mylar dielectric winding with molded bakelite 01 50 .375%1 
housing and thermo-setting plastic end seal 1 §0 .375%1-1/4 

47 50 625% 1-7/8 
Ye 
620PM Mylar dielectric winding encapsulated in a plas O01 5O .343% 15/16 
tic impregnated paper tube 1 50 4101 
47 S3O .562%1-3/4 


eo Tab i hil lite ts mee la 


= specific design 
These Epoxy coated discs are ideal for use on printed cir 
EPOXY COATED cult boards that are to be dip soldered, since no wax mensional information 


os oe is contained in the Ae a 
CERAMIC DISCS coating is necessary Good-All ceramic disc 


The available types of ceramic discs are too numerous to brochure secure detailed 
describe in detail. A complete brochure with specifications 
on each type will be mailed to you upon request 
specifications on the 
DuPont trader t for polyester film 


A labs) hee 2s tele) 


types shown 


GOOD-ALL ELECTRIC MFG.CO. 


OGALLALA, NEBRASKA A leading manufacturer of Tubular and Cer 
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MODEL S-12-C 


INDIVIDUAL 
SYSTEMS 
ADAPTATIONS 


7” HIGH 
10” DEEP 


ANOTHER EXAMPLE or Wiimen PIONEERING... 


The S-12-C series of Systems RAKSCOPES have been developed for 
the dual purpose of monitoring and troubleshooting of rack-mounted equip- 
ment. These oscilloscopes obtain a new degree of flexibility with the mul- 
tiple input selector making possible selection of different signal sources 
This optional vertical input selector, with built-in attenuators, selects either 
front panel connectors for troubleshooting or rear mounted connectors for 
systems monitoring. This permits the omission of an entire switching panel 
from an overall system resulting in circuit and space economies. A rug 
gedized construction philosophy has been carried throughout. Vertical and 
horizontal amplifiers are identical,each having a frequency response from 
de to 700 ke (—2 db). Their sensitivities are 50 and 72 millivolts rms per 
inch of deflection. Signal amplitude calibration employs a direct reading 
meter. The time base is operative in either trigger or repetitive modes with 
a range from %-cycle to 50 ke. Synchronization is independent of polarity 
Sync. lockout circuits are employed for stable operation over wide range of 
writing speeds and amplitudes. A unique plug-in elliptical sweep network 
makes frequency calibrations more simplified. Power requirements: 105-125 
volts, 50 to 400 cycles. Accessory probes available; attenuator and amplifier 
types. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 


PANELSCOPE® 

$-4-€ SAR PULSESCOPE® 

$-5-C LAB PULSESCOPE’ 

5-11-& INDUSTRIAL POCKETSCOPE® 
$-12-8 JANined RAKSCOPE® 
$-12-€ SYSTEMS RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE’ 
5-14-68 WIDE BAND POCKETSCOPFE* 
$-14-C COMPUTER POCKETSCOPE* 
5-15-A TWIN TUBE POCKETSCOPE 


RAYONIC’ Cothede Rey Tubes 
end Other Assecioted Equipment 


WATERMAN PRODUCTS 


Want more information? ‘ ost card on last page 


‘ry . nee. 


Base plate at end of fixture. showing 
scales with magnetic holders on two of 
the three pads for the tower flanges 


Checking base plate No. 1 with first jig 
transit 


a pair of opposite leveling screw 
is roughly in line with the vertical 
plane to be established. The two 
plate bubbles on the transit are 
centered, The transit telescope is 
aimed at a graduation on the fa) 
scale, then aimed at the near scale 
Without turning the instrument 
about its vertical axi 

After noting where the line of 
sight falls on the near scale, the 
nstrument is moved with the me 
chanical lateral adjuster until the 
line of sight has moved in the di 
rection of, and slightly beyond the 
corresponding graduation on the 
near scale. The photo bubbles are 
recentered, the telescope is re 
aimed at the far scale, the near 
scale is checked again, and the ad 
justments are repeated until the 
line of sight checks out the same 
on both scales 

One of the scales is now moved 
to pad 3 on base plate No. 1 and 
this point is similarly checked by 
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CANNON 
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Boy 


TL Tol.) 
ELECTRIC 


DIAMOND DIVISION 
MOVES TO SALEM, MASS. 


On December 1, 1956 the Diamond Division of 
Cannon Electric Co. moved headquarters and all 
manufacturing facilities from Wakefield, Mass. to 
the Salem Industrial Center, Salem, Mass., in the 
heart of the Eastern Electronics Industry 


6B CHANGES NAME TO 
a EASTERN DIVISION, 
bas CANNON ELECTRIC CO. 


EAST OF THE MISSISSIPPI 


Send Orders for standard AN's, audio connectors 
VU ie ee i ae ee | 
Pe ee a Mee a 
CANNON ELECTRIC CO., EASTERN DIVISION 
PINGREE & LEAVITT STS., SALEM, MASSACHUSETTS 
Telephone: Pi 5-0700 Teletype: Salem, Mass 784 


e5 
WILL CONSOLIDATE 
FACILITIES AND SERVICES 


WITH THOSE OF 
EAST HAVEN, CONN. PLANT 


All East Coast Facilities Under One Roof. On March 
1, 1957 all manufacturing and service facilities of 
the East Haven, Conn. plant of Cannon Electric Co 


Manufacturers Representatives, 
Sales Engineers, Authorized Stocking Distributors 
Available Everywhere to Serve You! 


eee ae 
ANNOUNCEMENTS 


FOR BUYERS OF 
MULTI-CONTACT 
ELECTRIC CONNECTORS! 


Faster Service. The new location has excellent sea 
air, truck and rail facilities and will provide faster 
service for all Cannon Electric customers east of 
the Mississippi 


Duplicate Tooling. The new Salem plant ha: 
100,000 square feet which leaves plenty of room 
for expansion. Duplicate tooling is planned of many 
of Cannon proprietory items, which will give you 
our customers, a dual source of supply. In addition 
to supplying Cannon coaxial connectors, the Salem 
plant will produce the D miniature line, and the 
DPX connectors to start with, additional lines and 
items being added later. Further expansion is 
planned, including modern molding and die-casting 
facilities, which will practically be duplicating fa 
cilities of our parent plant in Los Angeles 


Effective December 1, 1956 the Diamond Division 
Cannon Electric Co., has been changed to EASTERN 
DIVISION, Cannon Electric Co 


WEST OF THE MISSISSIPPI 


SUC iIe mae LU le ae 
CANNON ELECTRIC CO 

3208 HUMBOLDT ST 

he a ee ee | 
Telephone: CApito! 5.1251 

Teletype: Los Angeles, Calif. 672 


J PLANTS 
will be moved to the Salem, Mass. plant. These AROUND THE 
operations, combined with the former Diamond A suas 
Division equipment, will give a consolidated plant 
offering the most modern manufacturing, engi ( 
neering, design, and laboratories available on the » 
East Coast for the production of high-reliability Cannon Electric Co. is the 


multi-contact electric connectors world’s largest manufac 
turer of multi contact 


Service Store Operation Expanded. Greatly ex electric connectors for 

the aviation electronics 
panded facilities, and expanded inventories, will broadcasting and automa 
provide better “off-the-shelf” service by the Can tion industries. Plants ir 
non East Coast Service Store, which will also be Toronto. Can.. Melbourne 


Los Angeles, Salem, Mass 
at the Salem plant (moving from East Haven) after Austi., London, Eng. Manu 
M h] . facturing licensees in Paris 

arc 


CANNON Ma a 
~ PLYSS wv = 
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RATE GYROS 


ACCELEROMETERS 


FREE GYROS 


POTENTIOMETERS 


Humphrey instruments for 
your entire missile system 


For maximum performance in your missile intelligence system, 
specify Humphrey free gyros, rate gyros, accelerometers, and 
precision potentiometers. Ten years exclusive experience furnish 
ing instruments for most advanced aircraft and missile systems — 
plus complete engineering, production, and quality control 


facilities — guarantee performance 


SAN DIEGO 6, CALIFORNIA 


HUMPHREY INC. + DEPT. E-2 + 2805 Cafion St., San Diego 6, Calif. 


Please send me your new catalog as soon as it is off the press 


WRITE 
FOR 
FREE 
CATALOG 


NAMI 


COMPANY 


puasenes _—_ STATE. 


ADDRESS mame ; | | 


Want more information? Use post card on last page. 
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PRODUCTION TECHNIQUES 
swinging the telescope up and 
If the third point is not in 
line, the pad on the base plate is 
adjusted until it does line up with 
the other two pads in a vertical 


down. 


plane. 


© Setting Second Transit The 
next step is placing jig transit B 
in position so its line of sight is 
exactly at right angles to that of 
jig transit A. This part of the pro- 
utilizes an auto-reflection 
jig transit A 


auto-reflection target on 


cedure 
and an 
the tele- 
scope of jig transit B. The position 


mirror on 


of the second transit is so adjusted 
that the image of the target as seen 
in the mirror with the telescope is 
the 
cross-lines of jig transit B. 


viewing 


This 


clearly centered on 


Auto-reflection mirror is mounted at end of 
telescope axle, and optical micrometer fits 
over barrel of telescope as shown 


transit establishes a line of 
sight at right angles to the plane 
of base plate No. 1, hence parallel 


with 


now 


the tower section. 


> Checking Base Plate No. 2 

Transit A is now moved to position 
2 in Fig. 1 and placed in the line 
of sight of transit B by adjusting 
until the image seen in the mirror 
is again centered on the cross-line 
of transit B. Transit A now estab- 
lishes a vertical plane parallel to 
the plane of base plate No. 1. The 
now transferred to the 
pads of base plate No. 2 and the 
telescope is swung up and down to 
determine whether base plate N: 
2 is parallel with the other plate 
within the acceptable tolerance 
limits. If parallel, the telescope 


scales are 
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DOW CORNING 
UU Rat 


Silicone Molding Compound Has 


Superior Insulation Resistance 


While Dow Corning 301 Molding Com- 
pound is frequently specified for electri- 
cal parts because of its outstanding 
resistance to high temperatures, this 
versatile material also has electrical 
properties superior to comparable plas- 
tics at room temperature. Take insula- 
tion resistance, for example— 


The accompanying graph traces a sum- 
mary run on four miniature 26- 
contact connectors molded by Continental 
Connector Corporation, Long Island City, 
N. Y. All plugs were identical in physical 
form, but each was molded from a dif- 
ferent material as indicated on the graph. 


Not only did the made of 301 
Molding Compound have the highest initial 
insulation resistance, but their margin of 
superiority after 
240 hours at 96% These tests were 


of tests 


plugs 


broadened 


RH 


substantially 


WO ATION AE SSTANCE 
’ 


NMECTOR PLUGS 


conducted at room temperature; at ele- 


the superiority of 
compound 


vated 


the 


temperatures 
silicone molding 


more pronounced 


is even 


Performance like this is one of the reasons 
why Continental, among the world’s larg- 
producers of 


est connectors, 


30] 


reports 
increasing interest in molded units 
Already undergoing tests in guided missiles, 
industrial ovens and even kitchen ranges, 
301 Molding Compound is manufactured 
to meet Specification MIL-M-14E, Grade 
MSI-30 has that 
its entire connector line will soon be avail- 


able in 301 Molding Compound No. 41 


Continental announced 


ATLANTA @¢ BOSTON © CHICAGO « 


Canada: Dow Corning Silicones Ltd., 


ELECTRONICS — February 1, 1957 


CLEVELAND ¢ 


Toronto; 


Silicone Dielectrics 


ELECTRICAL AND ELECTRONIC NEWS 


No. 10 


Protect Current Transformer With Silastic Encapsulation 


Encapsulation in Silastic*, Dow 
Corning’s silicone rubber, has proved 
to be an ideal solution to the problem 
of protecting electrical and electronic 
components from vibration, heat, mois- 
ture and corrosive conditions. An 
excellent example is found in the 
new Type 5-kv current transformer 
made by Westinghouse. 


A highly compact unit designed for indoor 
metering or relaying applications, the SM-5 
transformer is the smallest, lightest and 
most durable 5-kv unit ever built. Silicone 
insulated throughout, the SM-S5 easily meets 
all ASA and NEMA standards 


To further assure top dependability, the 
entire core-coil assembly is encapsulated 
in an attractive, one-piece silicone rubber 


jacket. This jacket remains resilient and 


retains its original dielectric properties even 
in locations to extreme changes 
in temperature and humidity. The silicone 
rubber also expands and contracts with 
As Westinghouse aptly describes 
sealed 
No. 42 


subject 


the coil 
it, “transformer performance 1s 


in to stay.” %r w. mea vu. 6. PAT. OFF 


New Pressure Sensitive Tape Offers Outstanding Adhesion at —65 to 500F 


Designers looking for new ways to cut 
production costs or to improve product 
performance are certain to find many 
applications for Permacel EE-3621, a 
glass-cloth-reinforced tape coated with 
a pressure sensitive Dow Corning sili- 
cone adhesive. 


Adhesion values for the new Permacel 
tape exceptionally high at extreme 


temperatures. A l-inch strip holds— 


50 ounces at ISOF 
30 ounces at room temperature 
74 ounces at —65 F 


are 


TYPICAL ADHESIVE STRENGTH OF 
£8-3621 OM VARIOUS SURFACES 


Pounds per ‘eam 


” 


Adhewre Pubop groms per square ch 


DALLAS « 


Great Britain: 


DETROIT 


Want more information? Use post card on last page 


LOS ANGELES « 
Midland Silicones Ltd., 


flexible at 
become hard or 
SOO F. It retains 
excellent moisture resistance and dielectric 
strength at all 


The tape and 
65 F 


brittle in 


remains tacky 


and does not 


service at 
temperatures 


Permacel Ek 
gated 


3621 is supplied with a corru- 
cloth backing to minimize 
slippage of wire bundles in the production 


glass 


of electrical components 


Although 
Class H 


silicone 


primarily for use in 
and transformers, the 
permits EE-3621 to be 
used for many taping applications where 
No. 43 


designed 
motors 


adhesive 


extreme temperatures are the order 


Tr ee) ee a 
Information 


DOW CORNING CORPORATION - Dept. 4814 


Midland, Michigan 


Please send me 4) 42 43 


Oe 


TITLE 
COMPANY 


| 


city ZONE STATE 


NEW YORK © WASHINGTON, D.C. 


London; France: St. Gobain, Paris 
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...and what it 
can do for you — 





NO KwSunse 


114:76 


Sn 0@— 


QUALITY 


at the Indium Corp. of America 
means: purity of metals, and strict 
odherence to specifications 


SERVICE 


means prompt eotivery fo cus 
tomers, and technical help in spe 
cific uses of Indium 


RESEARCH 


means ‘forward looking” with 
respect to new products and 
techniques 





WRITE TODAY 


for new Indium bulletin 

Nomographic Charts of Pellets 
and Spheres — Weights per Thou 
sand in Grams 





INDIUM the metal of unlimited possibili 
ties... is the “element of success” in many 
startling engineering achievements. 

Its unique stabilization properties have made 
possible revolutionary metallurgical advances 


in the electronics and aircraft fields 


INDIUM may have significant applications in 
your own product development! 


Why not discuss your problems with us? 


AVAILABLE IN COMMERCIAL QUANTITIES 
@ indium metal (specially refined 99.999% 
pure) @ Indium metal (99.97 + % pure) 
@ Indium wire ¢Iindium foil and ribbon 
@ Intermediate “indalloy” solders @ In- 
dium pellets ¢indium spheres @ Indium 
powders 


x 
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Setup for establishing line of sight par 
allel to bed of fixture, after checking base 
plate No. | in foreground 


sees the same scale reading at each 
of the three pads. An error as 
small as 0.001 inch can be detected 
The bed of the fixture is checked 
by measuring with an optical tool- 
ing scale from a center reference 
pin on each base plate to the line 
of sight established by jig transit 
B. The scale is read at each posi 
tion with an optical micromete 
attached to jig transit B. The dis 
tance between the base plates is 
measured with steel tape 


Plastic Cases Protect 
Airborne Radar Jammers 


HIGH-SPEED mass production of 
fibrous glass’ reinforced plastic 
shipping containers for GE air- 
borne radar jammer units has been 





New process molds nonuniform sections 
automatically without hand positioning of 


The INDIUM Corporation of America 


Utica, New York 


fibrous reinforcement. Knob is stacking 
lug. formed in final molding operation in 
upper half of container. Bottom half has 
corresponding indentations 


1676 Lincoln Avenue 





SINCE 1934... PIONEERS IN THE DEVELOPMENT AND APPLICATIONS OF INDIUM FOR INDUSTRY 
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Where the switching job is big, 
but the space is small... 


Speelfy + ¢ ¢ THE ORIGINAL DOUBLE-POLE SWITCH WITH 


EIGHT CONTACTS. 


Makes possible a wide variety of cir- 


cuit combinations. 


@ THE ORIGINAL DOUBLE-POLE SWITCH WITH SIMULTANEOUS 


“MAKE AND BREAK" ACTION. 


Reduces arcing, prolongs switch life, increases electrical ca- 


pacity and permits unusual applications. 


@ THE SMALLEST DOUBLE-POLE SWITCH. 


Saves weight and space; allows more compact designs. 


the original 


FLECTE suey 


Look What 


Control Four Circuits with ONE Snap 


Used in motor control device at 
left, switch, when actuated, (1) 
curns off red pilot light; (2) com 
pletes circuit to motor winding, 


Solenoid (a) 


Green 


115 V. A.C 


starting motor; (43) Opens circuit 
» solenoid latch; locking door to 
motor gear box; and (4) turns on 
green pilot light 


Wire Movable Poles in Series to Switch High Current 
or High Voltage 


am - 
+r tT 
i 
(> > 4 
High Voltage 
Circuit #1 
Nov. OC 


« As proof of simultaneous action, 
) High Current 


=>) Circuit #2 


you can connect the two movable 
poles in series to increase contact 
area for high current applications 
and to increase number of contact 
breaks for high voltage switching 


Equip with Actuator 

Push-button actuator may be 
added for panel mounting or for 
Switch is rated at 
125/250 ¥ AC or 10 
40 v. DC. Case 
dimensions are only 1'4” x %” x 
'/,". Weighs only 20 grams 


long overtravel 
15 amps 
amps inductive, 


OTHER ELECTRO-SNAP PRECISION SWITCHES 
Standard Immersion-Proof 
Basic Switch Switch 
Sub-Minieture 
Basic Switch 


Switches 
Industrie! Limit 
Switches 
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-Sealed 


t more information? 


D8 SWIT 


You Can Do With It... 


Start, Stop, Reverse Three-Phase Motors 


Eliminate Expensive Relays and 


Three-Phase Input Motor 


Because this new double-pole 
switch can simultaneously break 
flow through 
three-phase 
motor, you can use if a8 an in 
expensive limit switch on three 
phase lathes and drills. Use it to 
sequences, (0 


or reverse current 
‘wo windings of a 


control automatic 
limit motion of machine members 
driven by three-phase motors and 
as a Start-and-stop switch 


Additional Switches in Many Applications 


ra 


GET FULL 


This double-pole switch offers de 
signers a wide variety of circuit 
hook-ups that were formerly pos- 
sible with complicated re 
a number of separate 
Controlling three-phase 
motors is but on 


only 
lays of 
switches 


example 


DATA 


0 ee ee ee ee 


ELECTRO-SNAP SWITCH AND MFG. COMPANY 


4236 West Lake Street 
Chicago 24, Illinois 


Ly» 
nem oe 
td 


Please send full information on the original Electro-Snap D8 


Double-Pole Switch to 
Nome 

Title 

Company 


‘ 
street 


c 


Use post card on last page 


Zone Stote 


== => =» Gp ab an a» ap anal 
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Preformed sides. tops and bottoms for 
containers are oven-dried for 65 minutes 
at 160 C 





HE DIFFERENCE 





Frequency 
Range 
5 m 
to 


125 me 
Youysah't see it. . . feel it 
ghee it. Only by observ- 
5 ing their unexcelled per- 


formance can you appreci- 





Preformed sections are placed in chro- 
mium-plated steel mold. liquid polyester 
resin is poured in, mating portion of mold 


ate the assurance of super 


dependability that regular is brought down by press and pressure 
"leon users of McCoy crystals have is applied for approximately 4 minutes 
5 $00 ke at 100 C to distribute thermosetting resin 
y to come to take for granted. 1 
ae evenly through entire preform 
Discover it for yourself. 
Next time you order crys- achieved by Pressurform Container 
tals—insist that they be... Corp., Swarthmore, Pa. through 


use of precision low-cost preforms 
that eliminate time-consuming 
layup of reinforced areas. The new 
process, fully automatic and con- 


+. the real McCoy 





ReTUAL | tinuous, makes possible low-cost 
suze i 


production of products of nonuni- 

form thickness. 
The preforms are the shape of 
|} the finished product but consist 
mc Coy ELECTRONICS COMPANY | only of reinforcing material. Ribs, 
MT. HOLLY SPRINGS, PA. | bosses and other protuberances be- 
come integral parts of the preform 
DEPT. E-2 in one eduion The anh: 
Phone 376 and 377 ment is varying proportions of 
glass fibers and one of several 
organic materials. The preform, 
along with a resin such as liquid 
| polyester, is placed in a mold under 
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TET 
FUT ee 
PLU 
SAINTS) 


Type 346 double-duty meter instrument. 
Serves simultaneously as vacuum tube volt- 
meter and highly sensitive a-c voltage 
amplifier. 

METER RANGES: 0.001, 0.003, 0.01, 0.03, 0.1, 
0.3, 1.0, 3.0, 10.0, 30.0, 100.0, and 300.0 volts 
full scale. ACCURACY: + 3%, 20 cps to 1 me, 
+ 5%, 10 cps to 2 mc. STABILITY: + 1% at 
any line voltage between 105 and 130 volts ac 
INPUT IMPEDANCE: 10 megohms — shunted by 
24 uuf, AMPLIFIER: Maximum voltage gain 1000 
maximum output voltage 1 volt. OUTPUT IMPED- 
ANCE: 600 ohms resistive. HUM AND NOISE 
One minor division max. OVERLOAD: Automatic 
overload protection. POWER REQUIREMENTS 
117 volts + 10%, 50-400 cps 40 watts. SCALE 
Illuminated 4% damped meter movement 
DIMENSIONS: 6)” high, 4%” wide; and 7% 
deep overall. Weight: 64% Ibs 


nce *2OO 


* Price slightly higher in 50 cycle areas 


oU MONT 
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rea Cai 
extended range 
ONL E LCL 


ROE 
wide-band 
ng tm aT 

STFC 


RFORMANCE 


Type 347 extended range oscillator featur- 
ing extended high frequency range, low 
waveform distortion, constant level output 
and remarkably small physical size. 


FREQUENCY RANGE: 18 cycles to 1.1 me in five 
overlapping ranges. DISTORTION: Total harmonic 
distortion of waveform less than 2/10 percent 
when operated into 10K ohms or higher load 
CONSTANT OUTPUT: Output voltage constant to 
within + ¥% db from 18 cps to 200 ke for any 
output over 0.1 volt. High range + 2 db. OUT- 
PUT LEVEL: 10 volts open circuit) Maximum toad 
current: 4 ma. rms. OUTPUT CONTROL: Logarith 
mic control calibrated in volts. INTERNAL IM- 


PEDANCE: Approximately 400 ohms CALIBRA- 
TION ACCURACY: + 2% (41 cycle) from 18 cps 
to 210 ke, +10% to 1.1 me. STABILITY 

0.3% for line voltage range of 105 to 130 


volts, and +0.5% for temperature range of 0 
to 50°C. HUM AND NOISE LEVEL: 3.0 Millivolts 
or 60 db below output signals, whichever is 
greater, DIMENSIONS: 614” high, 44” wide, 6 
deep overall. Weight: 6 ibs 


nace 150 





Type 348 signal generator provides low distortion 
sinewave signals between the frequencies of 0.9 cps 
and 510 ke. Just right for design investigations of 
magnetic amplifiers, servomechanisms, computers and 
general laboratory and field use. 


FREQUENCY CHARACTERISTICS 

RANGES: 0 9 cps to 510 ke in six ranges. STABILITY: + 05% 
for frequencies up to 100 ke for line-voltage variations 105 
to 130 volts and temperature within 0 to 50°C. CALIGRA 
TION ACCURACY: + 2% (+ cycle) above 10 cps; + 5% 
below 10 cps. DISTORTION: Less than 01% over most of 
the useable range rising to less than 0.3% at 30 cps 


AMPLITUDE CHARACTERISTICS 
OUTPUT LEVEL: 50 volts, + 10% 2 watts or 40 ma maximum 
OUTPUT RANGES: Continuously variable from 0 to 0.05V, 
0.5 volts; 5.0 volts; 50.0 volts. STABILITY +05 db re 
ferred to 1 ke over the entire frequency range. OUTPUT 
IMPEDANCE: At the 50 volt output range 6 ohms in series 
with 1000 microfarad; 5 volt output range-6 ohms in series 
with 1000 uf; 0.5 volt range —55 ohms; 0.05 volt range 
62 ohms POWER SUPPLY REQUIREMENTS: 117 volts ac, 
10%; 50-400 cps, 110 watts. Fuse protection; 16 am 
peres, siow-Diow. DIMENSIONS: 9-7/8" high, 75/16" wide, 
10-11/16° deep overall, Weight, 19 Ibs 


nce * S25 


DESIGNS FOR THE TIMES 


Oscilloscopes © Pulse Generators © Signal Generators © Vacuum Tube Voltmeters © Electronic Switches 


Recording Cameras @ Industrial Television © Scanning Systems 


@ Electronic Components © Pulse Transformers 


Write For Complete Details 


Technical Sales © ALLEN B. DU MONT LABORATORIES, INC. © Clifton, N.J. 
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[apvanct| HEREG’S THE RELAY 
THEY'RE TALKING ABOUT 





RELAYS 


ELGIN’S NEOMITE 


Designers are excited about the unique 
advantages of Elgin’s new NEOMITE 
Relay. It’s the world’s smallest, weigh- 
ing just .09 ounces, and requires only 
100 milliwatts of power to open and 
close electrical circuits. There's 
nothing like it for size or per- 
formance ..,.and now 
they're available from 
leading distributors, 









ACTUAL SIZE 
only 0.392" x 0.195 
x 0 530° high 


SPECIFICATIONS 


Relay Type NMIC 50 NAMIC 200 NMIC 500 NMIC 1K NMIC 2K 
D.C. Coil 
tn 10% @ p50. Ohms —«-200Ohms 500. Ohms «1000 Ohms 2000 Ohms 
20°C) 
Coil Voltage 3-5 V.D.C. 6-10 V.D.C. 9-15V.D.C. 12-21 V.D.C. 18-30 V.D.C, 
Pickup 44 MA Max, 22 MA Max. 14 MA Max. 10 MA Max, 7 MA Max, 
Duty: Continuous Shock: Shock test: 50 G. without 
Dropout: 30 to 60% of pickup damage 
Contact Rating: .25 AMP at 28 V.D.C Vibration: 10 G to 500 cps 
resistive load Contact Arrangement: SPDT Form C 
Operation Time: 4 milliseconds max. @ Ambient Temperature Range: 55°C 
rated voltage to +85 C 
Dielectric Strength: Sea level; 500 V Life: 1,000,000 operations at rated load 
RMS. High altitude: 500 V RMS Contact Resistance: .05 Ohms 


YOU'LL FIND WHAT YOU WANT IN 
ELGIN’S ADVANCE RELAY LINE 





Midget Antenne Letching Coaxial Power Control Power Transfer 
AM Series LE & LM Series CB Series PC Series PV Series 


. . . it’s the most complete line of relays to meet almost every 
need, And they’re available from stock at leading distributors all 
over the country. Write today for catalog information. 


ELECTRONICS DIVISION 


ELGIN NATIONAL WATCH COMPANY 
Eigin, illinois 
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PRODUCTION TECHNIQUES continued 


pressure to produce the finished 
product. 

Preforms can be turned out by 
the new Pressurform process in 30 
seconds to 24 minutes, depending 
on design. 

The precision with which the 
preform is made permits use of the 
entire preform in the mold, elimi 
nating the waste of pinchoffs. The 
process also achieves a product of 
uniform density by maintaining a 
constant ratio between the glas 
reinforcement and the resin re 
gardless of varying container wall 
thickness. Different proportions of 


glass to other reinforcements can 


| rT eb 
a 





Removing container half from mold. com 
pletely finished and ready for attachment 
of hardware 


be used to meet different strength 
and cost requirements 

First commercial mass produ 
tion of military containers of re 
inforced plastic went to the Light 
Military Electronic Equipment De 
partment of General Electric Co 
in Utica, N. Y. for use with rada 
jammer unit 


> Problems In recent years, the 
military supply system has been 


attempting to find an acceptable 
containe! fo! packaying variou 
component Many different model 
are now being accepted in spite of 
the fact that they cannot meet 
pressure retention requirement 
after undergoing the rough han 
dling tests prescribed in MIL-P 
116B 

Rust and distortion are not the 
only enemies of a container. The 


concept of air-lifting military 
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY * Berkeley. Livermore 


a 





t aa ; a 


At UCRL’'s Livermore, California, site interior view of drift tubes in high-current 


! gned to deliver > ma of 3.6 Me protons of & Mev deuterons 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 





in constant growth at Livermore and Berkeley, California as some 


of America’s most challenging nuclear frontiers are met and passed 
nuclear physic s high current linear 


by the University of California Radiation Laboratory's unique eccolerntar cesnssch. and the cantealied 


scientist-engineer task force teams. release of thermonuclear energy 


There are many such teams. And what you can do as a member, In addition, you will be encouraged 


. . ee to explore fundamental problems of 
is limited only by yourself—your ability and your interest. 
, omeeeeenenian , een your own choosing and to publish your 


For UCRL is directed and staffed by some of America’s findings in the open literature 


most outstanding scientists and engineers. This group offers And for your family—there’s pleas 


: ant | t to be hi thern Cx 
pioneering knowledge in nuclear research— today’s most expansive ant living to be had in Northern Call 


see . fornias sunny, smog-free Livermore 
facilities in that field...and wide-open opportunities to do Valley, near excellent shopping centers, 
what has never been done before. schools and the many cultural attrae- 


tions of the San Francisco Bay Area. 


F YOU are &@ MECHANICAL OF ELEC fields of theoretical and experimental You can help develop 
| TRONICS ENGINEER, you may be in physics as weapons design, nuclea tomorrow—at UCRL today 
volved in a project in any one of rockets, nuclear emulsions, scientific Send for complete information on the 
many interesting fields, as a_ basic photography (including work in the facilities, work personnel plans and 
member of the task force assigned each new field of shock hydrodynamics) benefits and the good living your family 
research problem. Your major contribu reaction history, critical assembly can enjoy © veri 


tion will be to design and test the nec 
essary equipment, which calls for skill 


at improvising and the requisite imag . ’ 
nativeness to solve a broad scope of con : DIRECTOR OF PROFESSIONAL PERSONNE! 
sistently unfamiliar and novel problems UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


\ iM¢ AN 
If you are & CHEMIST Or CHEMICAI i LIVERMORE CALIFO! 1A 


ENGINEER, you will work on investiga Please send me complete information describing UCRL facilities, 


tions in radiochemistry physic al and ; projects and opportunities 
inorganic chemistry and analytical 

chemist: The chemical engineer is My fields of interest are 

parti ularly concerned with the prob 

lems of nuclear rocket propulsion Name 

weapons and reactors \ddress 


If you are 4 PHYSICIST OF MATHEMA- 
TICIAN You ma\ be involved in uch City Zone State 
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Better solders, fluxes and alloys 
for better electronic components 


For volume production components, Federated supplies these 
quality-controlled alloys and non-ferrous supplies: 


1. Counter-electrode alloys that are spectrographically 
or quantometrically tested. Samples from each heat 
meet exacting specifications to assure proper per 
formance. 


Rosin Core and Activated Rosin Core Solders of uni 
form quality for high-speed production, competitively 
tested to assure maximum efficiency and non-corro 
sive characteristics. 


Liquid fluxes that surpass government corrosion-free 
requirements 


High-fluidity Castomatic” Solder for printed circuits, 
automatically cast under pressure in air-tight ma 
chines to minimize dross formation, gives better re 
sults in the dipping pans. 


All Federated products are produced under the supervision of 
ASARCO's Central Research Laboratory, where spectrographically 
pure metals are refined for electronic experimentation. 


No other producer of non-ferrous materials gives you such assur- 
ance of constant quality. Try Federated products. It will pay you well. 


BB Seiad iil & 


Division of 


AMERICAN SMELTING AND REFINING COMPANY 


120 Broadway + New York 5&5, N.Y. 
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PRODUCTION TECHNIQUES (continued 


hardware and spare parts has 
added several new problems to 
those previously encountered. At 
present, transport planes fly at an 
average altitude of 25,000 feet. 
Future planes are expected to 
cruise at 40,000 feet. This makes 
it necessary to consider the varia- 
tions in pressure and temperature 
“that are encountered when an air- 
tight container is carried from sea 
level to an extreme altitude. The 
pressure differential between sea 
level and 40,000 feet is approxi- 
mately 12 pounds. With this in 
mind, Wright Air Development 
Center included in its specifica- 
tions a 10 pounds per square inch 
test for all containers, not as a 
check of the seal but to ascertain 
whether or not the container 
would rupture or distort when sub- 
jected to high internal pressure. 

With aluminum and steel con- 
tainers this problem can be licked 
by the use of pressure relief valves 
that allow air to escape as the 
plane climbs but prohibit air from 
entering. A manually operated air 
valve must then be installed to 
allow air to be bled back into the 
container under controlled condi- 
tions after landing. If this were 
not done, the partial vacuum 
would make it impossible to open 
the container 


Fibrous reinforced plastic con 


GE packaging engineer Richard H. 
Thomas demonstrates how top cover is 
closed after setting electronic unit in re- 
cess of rubberized fiber inner cushion 
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Unretouched photographs magnified four diameters 


Hand assembled diodes | COMPARE | Automatically assembled CBS diodes 


The increasingly automatic assembly of electronic equipment is placing 
erious limitations upon component manufacturers. Rigid, tight tolerance 
must be maintained to avoid jamming the automatic machines. This spell 

is ~ G “ > ris 3 7 y automation for components, too 
; ne ‘BS has done something about it. On seven integrated machines, CBS gla 


diodes are automatically assembled, packaged, tested. The picture tells the story 


by and tor automation 


result rf is automatic assembly with that of ordinary 


hand assembly. The controlled uniform quality is apparent. As you would ex 
pect, the unif lity is both mechanical and electrical 
Take advantage of ¢ BS Advanced Engineering Specify CBS gla diode 


uniformi for dependabilit for automatically controlled quality 


semiconductors 


Re liabl 
th rough 


CBS-HYTRON 
Semiconductor Operations, Lowell, Mass 


A Division of Columbia Broadcasting System, inc 
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PRODUCTION TECHNIQUES continued 


, Ordinary pliers suffice for tightening or 
The servo amplifiers . , . % loosening quick-opening fastener used on 


illustrated are typical " containers. Aluminum gasket retaining 


rings inside facing surfaces provide air 
standard types. Other tight seal when container is locked. All 


models, including 3 four sides have locks 

higher power types, 

ore available for tainers eliminate the need for 
systems engineering. es ‘ . costly and weight consuming valves 
The complete MA because the plastic can expand 
line offers the designer easily and contract to adapt to at 
a choice of compact, low 
cost types, amplifiers 
featuring fast response 
at high gain and 
all-magnetic models 
providing highest 
performance. 


mospheric or environmental condi 
tions without distorting or ruptur 
ing 


mn Automatic Tapper 
In addition to standard 
types, custom designs 
can be produced for 
° ° . By R. J. MEAGHER 
special applications, cilia ileal aces iia ties 
or complete servo ee Se ee 
and automatic control Danvers, Ma 
systems can be 
engineered to your 
requirements. 


for Vacuum-Tube Testing 


HAND TAPPING of tubes to reveal 
intermittent opens or shorts dur- 
ing electrical testing is satisfac- 
tory if done properly all the time 


POWER SENS! RESPONSE in a vacuum-tube manufacturing 
SUPPLY CureuT TIVITY _— TUNES. plant. The standard JAN method 


LIGHTWEIGHT is to tap the tube three times and 


1WiSvolts 2, 3,5, 10 

SUB-MINIATURE sar 9 19 02 volts 003 nb se kaiahiiea allel Ca 
MAGNETIC AMPLIFIER 400 cps. watts then three time: again at right 
eal angles to the first three blows, 
MAGNETIC PRE-AMP + 115 volts 3,5,6,10, 1 volt using a standard cork mallet. The 


SATURABLE TRANSFORMERS 400 cps. 18 watts AC 


MAGNETIC PRE-AMP + sone usually 4 inches. It is extremely 
HIGH GAIN MAGNETIC WiSvolts 5,10,15, 0.1 volt d 


AMPLIFIER 400 cps. 20 watts AC : difficult to keep a group of test 
operators tapping properly, how- 


_— prescribed distance of swing is 


TRANSI-MAG*: TRANSISTOR 115 volts 2, 5, 10, .08 volt 
; : times an hour. 


ever, since it is considerable effort 


. : Previous industry attempts to 
Call or write for new illustrated bulletins. 
achieve automatic tapping all 
Magnetic Amplifiers «inc seemed to be a compromise be 
632 TINTON AVE., NEW YORK 55, N. Y.—CYpress 2-6610 tween cost of the unit, repeatabil 
West Coast Division ity, and reliability. The project 
136 WASHINGTON ST., EL SEGUNDO, CALIF. — EAstgate 2-2056 for mechanizing the tapping oper- 


ation was therefore divided into 


Want more information? Use post cord on last page February 1, 1957 — ELECTRONICS 





Rugged E-Il Compression Seals 
are the industry’s standard for superior 
performance in commercial and military 


service. Practically indestructible, they pro- 


vide the maximum immunity to shock, Keyed to 

vibration and temperature changes 

Available in miniature or sub-miniature your ele ctro ' 1 Cc 
types, these super-dependable hermetic seals futu re. 

} as 


are supplied in economical standard types 
to meet practically any sealing 


requirement. 


For complete information on 
the E-I line or recommendations 


on particular requirements, call or write: 


ELECTRICAL 
INDUSTRIES 


44 SUMMER AVENUE, NEWARK 4, N. J. 


*Patents Pending —all rights reserva 


Single Lead Terminals — Avail Plug-in Connectors —for vibra Transistor Closures — Stand Multiple Headers —for evé 
able in standard or custom tor, chopper, lock-in and ard sealed bases, cans and hermetic sealing requiremen 
designs noval sockets diode closures available 





PRODUCTION TECHNIQUES continued 


for prototype units and 
initial production requirements 


ee 
FRANCHISED OSTRIBUTOR 
aS 


GUARDIAN |STEPPERS 


SIMPLIFY YOUR CIRCUIT | REDUCE WIRING 


New automatic tapper in use 


/ y ‘ five steps: (1) Design and con- 
R.A.S. struct the tapping device; (2) es- 
ADD AND SUBTRACT 


STEPPER 


ELECTRICAL RESET 
P.C. . “))\ MIDGET STEPPER . . 
CONTINUOUS | ! ee 
oe ; as ? ta ng; (3) design a secondary 
STEPPER apping, oO ( Zn a naar 
a standard device, easily portable 


tablish a primary standard device 
having proven correlation to hand 


for maintenance; (4) prove the 
reliability and improvement in in- 
operables testing; (5) equip pro 


i nm - M.A.S. duction test equipment with auto 
ELECTRICAL RESET wea « ADD AND SUBTRACT 


STEPPER % { MIDGET STEPPER matic units. 


> Problems—A copy of an old two 


2 GUARDIAN STEPPERS * , write unit tapper, with the drive suppl 
ee” e for Guardian oe als a ee 
REPLACE 20 Bulletin was made and tried out. It ha 


all three undesirable characteris 
INDIVIDUAL CONTROLS! CYCLING RATCHET SD-11 tics in that it was not repeatable, 


MIDGET STEPPER required a great deal of mainte 


* nance and was expensive. 
GUARDIAN GUARDIAN Series The inner bearing surfaces of 


POWER RELAYS 1200 RELAYS ian aabieelie. Seite boned ont ands 


@ NO SOLDER CONNECTIONS REQUIRED! loose-fitting Oilite bearing was in 


@ INTERCHANGEABLE COIL ; j2 available in a variety of voltages | stalled as in Fig. 1. This elimi- 
5 AMPERE, 230 v,, A vu 


Power Relays for motor 


Rugged midget relays 
ore rated at B&B AM 
PERES, 115 v, AS 
Contacts range up to 


3 P.D.T. Coils for 6 v., 
changeable coils rated at 24 4 110 v.. A.C 


6, 24, 115, of 230 v., AC ma a or OC 


starting, heater loads, and 


similar applications. Inter- 


WCE tor name and address of your nearby Guardian Franchised Distributor 


GUARDIAN WELECTRIC 


1625-B W. WALNUT STREET CHICAGO 12, ILLINOIS 
‘Everything Under Control’ FIG. 1—-Construction of tapper solenold 
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Aerodynamicists 

Aeronautical Engineers 
Automatic Control Designers 
Chemical Engineers 
Combustion Research Engineers 
Communications Engineers 
Design Checkers 
Development Engineers 
Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 
Electronic Standards Engineers 
Engineering Computers 
Environmental Specialists 
Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
Laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 
Operations Analysts 
Physicists 

Power Plant Designers 


BREEDS OPPORTUNITY 
at BELL 


Pressure Vessel Designers 
Project Engineers 
Publication Engineers 


BELL AIRCRAFT IS A FAST MOVING, dynamic organization. Imaginative Radar Systems Engineers 


solutions to ¢ hallenging problems and dramatic progress and ace omplish 


Rocket Test Engineers 
Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 


ments in many fields are its stock in trade. And because Bell is growing and 


progressing, it offers unusual career opportunities for the engineering and 


technical personnel listed at thie right opportunities at all levels to move ¥ 

Stress Engineers 

fast and vo far with hichtly capable “@ssociates in cones nial surroundings ° 

c e Structures Engineers 

Specification Writers 
Technical Writers 


Test Equipment Engineers 


Thanks to Bells wide diversity of interests, youll find the broadest 
possible SCOpt for prot ssional growth and the 


development of your talents at Bell. [f you're : aor 
| } Transformer Design Spedalists 


bored with your present assignment or limited Tenaciates Application Engineers 
in your Opportunity sto grow, contact Bell, Thermodynamic Engineers 


. Telemetering Engineers 
Write: Manager, Engineering Personnel uae 


Dept. H, BELL AIRCRAFT CORPORATION, P.O. Box One, 


’ 


Turbine Pump Designers 

Vibration & Flutter Analysts 
Weapons Systems Engineers 

Wave Guide Development Engineers 
Weights Engineers 


Buffalo 5, New York. 


 _- 


—— | 


eee 
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Fc WR oe os fer aes ae 
PRE ge 
TeeCri lt Ms hte an 
in radio and television receivers 


and other electronic devices. 


: 4 RECTIFIER DIVISION 
arZian... 


415 N. COLLEGE AVE., BBOOMINGTON, INDIANA 


In Canada: 700 Weston Rd., Toronto 9, Tel. Rogers 2-7535 @ Export: Ad Auriema, Inc., New York City 
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PRODUCTION TECHNIQUES »ntinued 


FIG. ?--Complete circuit of tapper 


nated binding of the tapper. 

All types of materials were 
tried for the tapping plunger tip, 
ranging from sponge rubber tips 
to solid Bakelite. None were satis- 
factory until Teflon was _ tried. 
This material has ideal character- 
istics in that it is resilient, has a 
slippery surface and does not wear 
to any degree. These two steps 
corrected the repeatability prob- 
lems. 


> Solutions—The maintenance 
troubles all occurred in the drive 
unit, since the old system was a 
multivibrator-thryatron-relay sys 
tem which had numerous possibil 
ities of failure. The new system 
is a motor-driven cam unit with 
only one relay, using the circuit 
of Fig. 2. The electromechanical 
tapper drive unit is designed to 
energize the two tapping solenoids 
alternately three times each. Clos 
ing the push-to-start initiating 
switch removes the d-c braking 
voltage from the motor and ap 
plies a-c line voltage to the mo 
tor. The motor turns and cam-ac 
tuates a snap-action switch that 
actuates a relay This relay in 
turn applies d-c (from a capaci 
tor-discharge supply) alternately 
to one solenoid and then the other. 
The rate of tapping and number 


— 


a4 


Bite 
Tapper drive unit. Motor-driven cam at 
left actuates two snap-action switches 
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ANNOUNCING THE 104 MEMU-SCOPE 


avenues eneeuere 4 \= 


wimo-score 104 epee eee 


The MEMO-SCOPE Model 104 is a 
new memory oscilloscope with a 
selection of 5 plug-in preamplifiers 
that will satisfy the most critical 
production, test and laboratory 
requirements. MEMO-SCOPE incorpor- 
ates the famous Hughes-developed 
Memotron direct-display storage 
tube that captures and retains any 
number of traces indefinitely 

at a constant intensity until 
intentionally erased. Traces are 
readily visible in a brightly-lighted 
room, and may be easily 
photographed for file records 


MEMO-SCOPE 104 SPECIFICATIONS 


ts 


OPTIONAL 
PLUG-IN PREAMPLIFIERS 
INCREASE FLEXIBILITY 


All units with frequency response from 


DC te Q kilocycles down Jjdb 


lor additional informat 


HUGHES PRODUCTS 
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Why Do Ambitious 
Engineers Like General Mills? 


Let’s be realistic. The answer is real tech 
nical competence in the company you work 
for, and real opportunity for yourself! 


Our people start with good salaries, share in 
liberal company benefits. It’s not necessary 
that they move from company to company to 
improve their salaries or to find more chal- 
lenging opportunities. We recognize ability, 
make promotions and salary adjustments 
accordingly. And with new projects being 
started almost weekly, promotions come 
rapidly, 

But our people like General Mills for other 
reasons too: 


FINANCIAL SECURITY .. . they know 
they work for one of the nation’s larg 
est and most diversified companies, 


paying dividends without reduction 
since 1929, 


TUITION REIMBURSEMENT . . . many of 
them take advanced degrees at the 
University of Minnesota, under our tui 
tion re-imbursement plan. 


FRIENDLY ATMOSPHERE they work 


with congenial people who share the 
same interests as they. 


LOWER COST OF LIVING . . . their dol- 
lars buy more, they can save more 
enjoy things not possible before. 
DELIGHTFUL RESIDENCES .. . many of 
them live in “dream” homes in resort- 
like settings, only minutes from work 
TIME FOR FUN . . . they relax and en 
joy themselves, because here there is 
time and opportunity for all kinds of 
activity in the land of 10,000 lakes 
We'd like you to investigate your future with 
General Mills. Talk it over with your wife 
We think she'll like it here too. Minneapolis 
is a wonderful town in which to raise a 


family—while you do big things in the field 
you like best. 


Join in the excitement 
at General Mills, where 
important things can 
happen to you, in any 
of these fields: 


MISSILES 
APPLIED MECHANICS 
GEOPHYSICS 
UNDERWATER 
ORDNANCE 
ELECTRONIC 
COUNTERMEASURES 
DIGITAL & ANALOG 
COMPUTORS 
INSTRUMENTS 
AND CONTROLS 
SOLID STATE PHYSICS 
MICROWAVES 
& ANTENNAS 
INFRARED SYSTEMS 
INERTIAL SYSTEMS 
SYSTEMS ANALYSIS 
& DESIGN 
SERVOMECHANISMS 
BALLOON SYSTEMS 
INDUSTRIAL 
AUTOMATION 
UPPER ATMOSPHERE 
RESEARCH 
FINE PARTICLE 
TECHNOLOGY 
SURFACE CHEMISTRY 
OPTICS 
MECHANICAL DESIGN 
AIRBORNE EARLY 
WARNING 
RADAR SYSTEMS 
INFORMATION 
THEORY 
ELECTRONIC EQUIP- 
MENT DESIGN and 
MINIATURIZATION 


General 


MECHANICAL DIVISION OF Mills 


PETER D. BURGESS, Personnel Director—H 
Mechanical Division General Mills 


We'd like to send 
you more informa 
tion, in complete 


N . 
confidence. Com ame 
Address 


plete the coupon 


for a quick reply City 


College 


1620 Central Avenue Northeast 
Minneapolis 13, Minnesota 


Degr ee 


PRODUCTION TECHNIQUES 


(continued) 


FIG. 4— Details of calibrating pendulum 


of blows are predetermined by 
motor speed and cam design. Tap- 
per solenoid mounting details ap- 
pear in Fig. 3. 


> Calibration—A pendulum stand 
ard was constructed in Fig. 4 and 
ten good operators were selected. 
With a tube in the socket of the 
standard, each operator tapped 
the tube ten times on the side op- 
posite the pendulum while the 
pendulum ball rested against the 
tube. The rebound reading of 
each tap on the pointer scale 
above the pendulum was recorded 
Eliminating wild taps, they caused 
the pendulum to swing back be 
tween 6 degrees and 8 degrees. 
Thus 7 degrees was accepted as 
the standard blow. Now, one sole- 
noid of an automatic tapper was 
mounted in the same position as 
for hand tapping and the tapper 
was adjusted for a 7-degree blow. 
This became the primary standard 
with its own check device 


> Dummy Standard—The second- 
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TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 


PHASE SENSITIVE DEMODULATOR PRE- 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE. 


HE measurement of the amplitude of an Af 
voltage component is often necessary in per- 
formance studies of servo systems or of sUppresse d 
carrier signals over the carrier frequen y range from 
60 to 10.000 cps In such cases the demodulator 
responds to inphase signals and rejects quadrature 

signals 
A circuit with these char- 


te 


- acteristics for use in an oseillo- 


9 graphic recording system can be 
e°. 
} 


seen im the Model 150-1200 


. Servo Monitor Demodulator 
| i 
A © @. 


Preamplifier It was developed 


\e ’ by Sanborn as one of twelve 


interchangeable plug m= front 


e - 
vy 


ends for “150° Series equipment 

to be used with the appropriate Driver Amplifier 
Power unit in any channel of a boo system 
klements comprising the erreuit from input to out 
put, include compensated stepped attenuator and 
cathode follower input emreurt, phase inverter push 
pull mixer and demodulator stages, differential Dt 
output amplifier and low pass filter. In addition, the 
chassis contains a VIPEVM to facilitate accurate 
adjustme nt of the reference voltage, and an overload 
indicator which lights a warning lamp when exces 
sive quadrature voltages exist 

Adaptability to a fairly wide variety of ap rlica 
tions is accomplished through broad input voltage 
reference voltage and frequene y ranges. In order 
these are 50 mv to 50 v (for full scale 5 em deflection 
lO v to 125. 4,60 eps to LOke Kise time with low fre 
queney ilug-in demodulation filter is O.1 seconds 
with high frequene v filter, O.LOL seconds. Quadrature 
reyection ts better than 100.1: for carrier frequene ies 
up to 00 cycles 

Iwo representative uses of the Servo Monitor 
Preamplifier are in the design and adjustment of 
verve systems, and with instruments used in’ the 
design development or adjustment of other appa 
ratu Phe first is illustrated by use of the Pre 
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC. positional servo: the second by recordings 
made with a similar #« tup of the difference between 
output signals from a LY roscopu ally-controlled sta 
bilizing device ancl the piteh and roll signals 
generated by a “Scorsby Table” used for testing the 


device under dynamic conditions 


For a detailed discussion of the principles and design 
considerations involved in the Servo Monitor Pre- 
amplifier, refer to the February, 1955 issue of the 
Sanborn RIGHT ANGLE, for Or. Arthur Miller's article on 
“Measurements with the Serve Monitor Preamplifier.” 


Technical literature and engineering assistance on specific prob- 
lems are always available from our engineering department. 
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FROM 


SANBORN 


BASIC 

FACTORS 

IN SELECTING 
OSCILLOGRAPHIC 
RECORDING 
EQUIPMENT 


HEN considering any oscillographic system or equipment 
Ww for your application, three useful “yardstich to apply 
ire (L) the recording method, (2) equipment adaptability, 
ind (3) variety of equipment available. Here are the answer 
to the three is they ipply to Sanborn system In the reeord 
rectangular coordinate wceurately correlate multiple trace 
implify interpretation and eliminate errors. Permanent trace 
produced by a hot ribbon stylus without ink, provide sharp 
pr ik ind notche md ele irly reve il ill | nal change Conve 
percent linearity results from current feedback driver amplifier 
and high torque galvanometers of new design; maximum error 
is 4% mm in middle 4 om of chart mm across entire chart 
From the tandpoint ol idaptability mia variety Sanborn 
150° equipment offers the versatility of 13 different plug-in 
front ends for any basic system the chomwe of one- to enght 
channel ystem the variety of nine chart peed liming 
and coding controls, console or individual unit’ packaging 
availability of equipment as either complete tem 
vidual amplifier or recorder unit 


The purpose of the foregoing information is to better acquaint 


industry with typical oscillographic recording problems and 
their answers, design considerations in Sanborn equipment, and 


basic data on what Sanborn makes and how it is being used 


- 


4 


‘**) 


] 


. SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 WYMAN STREET, WALTHAM 54, MASS. 


Want more information? Use post card on last page 





FIGHT VIBRATION WITH VIBRATION 


New twist in testing 
...a torsional exciter 


(TORSIONAL testing has been done 
ye ith rectilinear motion shak- 
eo) by applying ingenuity In 
linking table to specimen. But 
here a new MB exciter that 
produce torque directly Its 
performance characteristics per- 
mit you to use it as a calibrator 
fo tol ional pickup and accel- 
ete! a vell as for 

and relay (as 

xamples), or checking torsional 

ibrations of armature or de- 

termining torsional modes — in 


Various rotating part 


OPERATING FACTS 


At free-table, no load, this MB 
Model CA 1050 Exciter oscil- 
lates at up to 1600 eps without 
resonance in moving element 

It develops 110 ft. Ibs torque, 
which produce angular acceler- 


ations as high as 1570 radians/ 


sec/sec. Maximum total dis- 


placement is 45, 


A MATCHED SYSTEM 
Any one of several MB elec- 


tronic power supplies drives the 
equipment, depending on the 
specific frequency range, power, 
and performance you want. The 
MB Model T51 Power Supply 
shown comes with automatic 


cycling controls if desired. 


SEND FOR DETAILS 
Technical data available. And 


for more information on how and 
where to use this unusual equip- 
ment, contact our staff of vibra- 
tion specialists. You can’t come 
to a better qualified authority 
on the subject . .. nor to one 
more willing to help on your 
specific vibration testing prob- 
lems, 


manufacturing company 
A DIVISION OF TEXTRON INC. 


1075 State Street, New Haven 11, Conn, 


HEADQUARTERS FOR PRODUCTS TO ISOLATE EXCITE 


[j<— 32 a= 


Want more intormatior 


AND MEASURE VIBRATION 


? Use post card on last page 


PRODUCTION TECHNIQUES (continued) 


PaaS 


Pendulum-type primary standard 


Dummy tube with attached hearing-aid 
earphone serves as secondary standard. 
Banana plugs permit plugging tapper into 
any tube test set 


Complete tapper-calibrating setup 


ary standard was made up by 
mounting a hearing aid earphone 
on a dummy tube made of fibre 
rod. This hearing aid was directly 
connected to an a-c vacuum-tube 
voltmeter. This dummy was 
mounted in the primary standard, 
tapped with the preset tapper and 
the reading on the vtvm noted. 
This dummy could now be in- 
serted in any tapper and its sole 
noid position adjusted to give 
the same vtvm reading. Only the 
first blow is used, because addi- 
tional taps would occur while the 
meter needle | till in motion 
from the first blow. Since each tap 
varies somewhat, an average must 


be taken and a range set around 
it 
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TAPER PIN TERMINAL BIOCKE 


machine tapered for precision, 
molded-in for ruggedness 


OSS 3 
Nees cel 


IDL LL Af Abe aa 
(CELL 


of taper 
rinted cireu 


Precision machine tapered 
norting terminal ut npr 


TT Bl te ta) hill te in aol ’ 
perace Il SOLVING Oul aper pin 


lor technical information write to Ele 


is permanently tae 
molded-in. Sali m, DeJUR-AMSCO ¢ 


orporation, »-0) Northern 
ind City 


electronic 
components 
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New Products 


Edited by WILLIAM P. O'BRIEN 


6&1 New Products and 53 Manufacturers’ Bulletins Are Reviewed 


... Control, Testing and Measuring Equipment Described and 


Ilustrated . . . Recent Tubes and Components Are Covered 


PRECISION POTS 
for printed circuits 


WATERS MFG 


Sudbur 


INc., P. O 
y¥, Mass. 


miniaturized a 


Box 368, 
South Simplifying 
installation in 
that use printed-circuit 
APP-4 pre 
provided 
that fits 


tandard three-circuit microphone 


emblie 
Lee hnique 5, the mode] 
cision potentiometer is 


with a three-prong base 


D-C POWER SUPPLY 


mag-amp controlled 


UNIVERSAL 
Twenty-Second St., Monica, 
Calif. The J32-10 
is a wide-range magnetic amplifier 
Volt 
age range extends from 0 to 32 \v 

without 
from 0 to 


ELECTRONICS 1720 


Santa 


Co., 
PO AE. 


Uniregy model l 


controlled d-c power supply 


Oe 


so 


; continuously variable 


tt he, switching, at currents 


10 amperes 


MOLDED CAPACITORS 


nine different sizes 


GENERAL ELEcTRIC Co., Schenec merized into a solid 
tady 5, N. Y 
line of 
They 
ize © 


and are for applications in com- 


resin. 


announces a new solid capacitor rolls are contained 


PVZ 


from 55 C to 4 


molded capacitors. 
operate 
derating 


without voltage 


puters, missiles, telephone equip 
ment and other high grade mili 
commercial equipment. 
100, 200, 300 and 400 
v ratings, they supplied 
from 0.00047 to 0.022 yf in the 
100-v range and 0.00047 to 
0.15 pf at 100 v 

The molded PVZ capacitor is a 


tary and 


Available in 
can be 


from 


paper tubular capacitor impreg- 


nated with a high temperature 


organic material which is poly- 


270 


The 


sockets. The plug-in connection 
afforded by this 


vantageous in automated 


unit is also ad- 

assem 
blies for precise positioning and 
rapid installation. 

The potentiometer is available 
ranges of 10 ohms 
with 
accuracy of five percent below 50 
K and 
Circle P1 inside back cover. 


in resistance 
to 100,000 ohms, standard 


two percent above 50 K 


This tubeless unit is 
regulated for line or load to +1 


0.25 


rugged, 
percent. Ripple is percent 
for all load 
lent 


and line conditions. 


Tran response is faster than 


0.2 sec. Line input range is from 
105 to 125 v a-c at 50 or 60 cycles. 
19 by 14 
is available for either rack 
Net 
is approximately 125 Ib. 
P2 inside back cover. 


Dimensions are &{ by 
in. It 
or cabinet 


mounting. weight 


Circle 


in a mineral filled phenolic plastic. 
After 
pletely 


molding, the unit is 
solid 


shock and moisture resistance and 
Circle P3 


com- 


and has excellent 


vibration properties 


inside back cover. 


CIRCUIT PRINTER 


allows faster output 


PRODUCTION Co. LTD., 

Place, London, W. 1., 
announces a compact 
kind 


of light source allows much faster 


GRANT 
Rathbone 
England, 
printing unit in which a new 


output of printed circuits. 
Printed 
by an 


circuits are produced 


ordinary photoengraving 


process using an improved sensi- 
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ctrics, including Polystyrene, Mylar’, Teflon, met 


allized paper and metallized Mylar, are readily available to 


meet your temperature, size and other circuit requirement 
Operating temperature ranges from —40°C to +85°C and 

60°C to +200°C, Whatever your capacitor problems, de 
pend on Cornell-Dubilier to fulfill your needs most promptly, 
most economically and most satisfactorily. 


Widest Choice of Impregnants and Dielectrics to meet your needs: Write for catalog to Cornell-Dubilier Electric Corporation, 
More than a score of liquid ar gnating med South inf Vew Jersey 


(*OUPONT TM) 


ONSISTENT HI- EPENDABILITY 


UBILIER CAPACITORS 


PROVIDENCE @ nOFE 
nm. « Venice, CALF 


NTERNATIONAL, MY 
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The 


printing a 


tizer consists of 
of the 


original diagram on a copperfoil 


Drocess 
film negative 
clad sheet of Bakelite. The copper 
foil is then 


sensitive emul 


cleaned, dried and 
coated with a light 
sion. The film negative of the cir 
cuit diagram is positioned on the 
sensitized copper and exposed to 
light on a printing frame 


The Mervac printer contains an 


CERAMIC MAGNET 


exposing unit which, instead of the 


traditional carbon has a 
totally 


light source which cuts normal ex- 


are, 
enclosed mercury vapor 
posure time to less than one-third 
and yet provides an image of out- 
standing definition and strength. 
Two Mervac models are available. 
The first, particularly suitable for 
work research 


laboratories, has an exposure time 


experimental in 


stronger by 31/2 times 


THE INDIANA STEEL Propucts Co., 


Valparaiso, Ind. Indox V, a new 


oriented ceramic permanent mag- 


net material that produces a high 


peak energy product, and makes 


sible substantial 


both magnetic 


pos savings in 
material and 
Made 


magnetic 


space, 


has been announced, of a 


new ferrite material 
which is oriented in the direction 
Indox V produces a 
product of 
10°, 


cu 


of pressing, 


peak energy approxi 
mately 3.5 by 
(0.181 Ib 
comparable 


its 


Its light weight 
in.) makes its 
to Alnico V. 


2, 000-oersted 


per 
eneryy 


Secause of coet 


ACCELEROMETER 
weighs only 3 


TRIPOLAR CRYSTAL 


a pres 


cive force, the length of Indox V 
required is only 28 percent that of 
Alnico V at 


tesidual 


optimum operation. 
2,840 


The new product provides 


induction is 


vauss 


oz 
HUMPHREY st., 
San Diego 6, Calif., is introducing 


INC., 2805 Canon 


a miniature accelerometer, weigh 


ing only three oz, for use in in- 
and control 
Series LA03-0200 is simply 
and ruggedly designed, has a high 


output potentiometer pickoff and 


strumentation 


SVS- 


tems, 


and is al- 
ready in use on target drones and 


sure-sealed case, 


missile systems, 


Available 
the 


with or without con 


nector, latter uses solder ter- 


for military applications 


SYLVANIA ELECTRIC PRODUCTS IN« 
1740 Broadway, New York 19, 
N. Y., has announced a new micro 
wave video detector crystal fo 
will 
to 


Type IN630 small tripolar 


military applications which 
operate at 


150 C, 


temperature up 


272 


of three minutes. The second is a 
production model, having an auto- 
with ex- 


minutes. 


vacuum catch, an 
of only 14 

The new printer can be used to 
produce the film negatives as well 
as to make the actual printed cir- 
The whole unit is operated 
at height 
floor space of only four by three 
ft. Circle P4 inside back cover. 


matic 


posure time 


cuits. 


bench and occupies a 


high-efficiency operating 


because the 


a wider 
range than Alnico V 
maximum energy product does not 
have a sharp peak. 

Indox V 
materials, features high resistivity 
and a low 
bility. It is 
d-c 


drives, tv 


contains noncritical 
incremental 
well 
motors, synchronous 
twt’s, loud 
magnetic clutches. 
left to 


stator, 


permea- 
suited for such 
uses as 
focusers, 
speakers and 


The 
right, 


illustration shows, 
electromagnetic 


Indox V 
information 


an 
stator. 
Indox 

vari- 


a rotor and 
Additional 
V permanent 


an 
on 

wit h 
available, 


magnets, 


ous shapes and sizes 
may be found in catalog No. 16. 


Circle P5 inside back cover. 


minals instead. In this design the 


case height is only 1.5 in. 


> Features 
ture 


Operating tempera- 
50 C > to 
+100 C, The unit withstands vibra- 
tion from 0 to 2,000 eps to 10 g 
shock resistant to 40 g. 
Linearity is 0.5 to 1.5 percent 
rated at 0.2 to 1.0 
percent; friction at 0.15 percent to 


ranges from 


and is 
Hysteresis is 


1.0 percent; natural frequency at 
50 cps (£15 g). Pickoff potentiom 
to 10,000 


tion to 0.3 percent 


500 ohms; resolu- 


Circle P6 in- 


eter 


side back cover. 


crystal operates over a frequency 
of 1,000 to 12,400 me, providing a 
tangential sensitivity of —40 dbm 
over the range. It differs from 
conventional in that it 
provides for a second signal ter- 
minal on the coaxial 
contrast to the 
ended construction. 


crystals 
crystal in 
ordinary single- 


This design 
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a , —~ TAPS FOR 
TESTED AT — PARALLEL 


1000 V.A.C ' 
12,000 RPM 
INSULATION —— 


exctusive: ELECTRO TEC tecuniques ~ 


insure closer tolerances, absolute uniformity, 
and the ultimate in miniaturization 


Electro Tec units are the product of an exclusive manufacturing 
technique that results in accuracy unattainable by conventional 
fabricating methods. In this process a plastic is moulded around 
the wire leads. Accurate machining reduces this blank to the 
proper shape, complete with grooves. Hard silver is deposited into 
the grooves by electroplating to produce the required rings. Final 
machining insures concentricity and dimensional accuracy. The 
result is one-piece, unitized construction with conducting rings of 
70 to 95 Brinell hardness. 

Diameters of these assemblies range from .045" to 24” cylindrical 
or flat. Cross-sections may range from .005” to .060" or more. 
Rings are polished to a jewel-like finish and can be held to 4 
micro-inches or better. Even the smallest sizes withstand a 1000 
V.A.C. breakdown test. Most types easily withstand rotational 
speeds up to 12000 rpm. 


ELECTRO TEC Assemblies are Specified by the Nation's 
Leading Precision Instrument and Equipment Manufacturers for Proven 
Greater Dependability, Longer Life, Smoother Functioning. 

The uniformly superior performance of Electro Tec slip ring and 
commutator assemblies in thousands of industrial and govern- 
mental applications has resulted in wide adoption of these com- 
ponent units by most leading manufacturers of precision instru- 
ments and equipment. Although these products provide improved 
performance and extra dependability, prices are strictly com- 
petitive. Write today for fully illustrated literature. 


ELECTRO TEC (@&) CORPORATION 


$0. HACKENSACK NEW JERSEY 


* 


PRODUCTS OF PRECISION CRAFTSMANSHIP BY A NEW AND REVOLUTIONARY PROCESS 
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CONCENTRICITY 


003” 


“V¥" GROOVE 


SILVER ON 
ONE PIECE 
NYLON FORM 


RINGS 
ANCHORED 
IN DOVETAIL 


8 FLAT 

RINGS 

WITHIN 
%&” RADIUS 


® ONE PIECE, UNITIZED CON- 
STRUCTION 


® ABSOLUTE MINIMUM TORQUE 
FRICTION 


@ DIAMETERS FROM .045” TO 
24.0” 


@ MINIMUM 1000 V.A.C. HI- 
POT INTER-CIRCUIT 


@® UNIFORMLY HARD SILVER 
RINGS PLATED INTO GROOVES 
ON PRECISION MACHINED 
ONE PIECE PLASTIC FORM 


@ SPECIAL SURFACE DEPOSITS 
PREVENT TARNISH, MINIMIZE 
FRICTION, BRUSH NOISE AND 
PRACTICALLY ELIMINATE WEAR 





Mey Sela 
CUM CLES 


ae 


FO ee 
7 up to 250K, +.3°%, linearity | 


] 


setting new standards 
for dependability 
in sub-miniaturization 


Let the facts speak for themselves! ACE Sub-Miniature Precision Wire- 
Wound Potentiometers and Potentiometer Trimmers are the result of 4 years 
development and over a year of successful use by leading electronic equipment 
manufacturers proved that ACEPOTS and ACI 
TRIMS meet requirements for space and weight saving compactness, while at 
the same time meeting MIL specs’ most stringent qualifications for perform 
ance and dependability. Why invite trouble with untested components when 
you can protect your reputation with ACEPOT and ACETRIM the 
subminiature potentiometers and trimmers proved in actual use 


Users have conclusively 


Condensed Engineering Data 
ACEPOT 


(potentiometer) 
Resistance Range 200 
+ 3% 
extremely high 
C to 125° C* 
low or high 


ACETRIM 


(trimmer) 
to 250K + 2% 10 ~~ to 150K + 3% 
+3% 
excellent 

$5" € te 128° C 
low or high 


Linearity 

Resolution 
Ambient Temperature 55 
Torque 


The above specifications are standard other values on special order 


Available in threaded bushing, servo, flush tapped hole or flange mounting, and 
ganged units. All units sealed, moistureproofed, and anti-fungus treated. Meet 
opplicable portions of JAN specs and MIL-E-5272A standards 


*New X-500 ACEPOT operates to a new high of 150° C. 


Expedited delivery on prototypes; prompt servicing of production orders. 
Send for Fact File and application data sheets. 


*crademarks applied for 


ACE ELECTRONICS ASSOCIATES 


Dept. E, 101 Dover St. ¢ Somerville 44, Massachusetts 


For additional intorme 


on all items on this page, use post card on last page 


NEW PRODUCTS (continued 


has made possible the simplifica 
tion and reduction in cost of crys 
tal holders. Circle P7 inside back 
cover. 


DELAY NETWORK 


available in four models 


ADVANCE ELECTRONICS LAB., IN¢ 
151 Highland Ave., Passaic, N. J., 
announces the type 801 continu 


ously variable delay networks 


with incremental time delay les 
0.08 millimicrosecond and 


up to 1,000 psec 


than 
total time delay 
four models available 
different total 
Input impedance is 500 ohms and 
1,000 ohms 


There are 


each with delay. 


output impedance is 
for all types. 

‘| he 
le than 0.005 percent per deg 


temperature coefficient is 


Circle P8& inside back cover. 


X-Y DIAL DRIVE 


for automatic plotting 


GENERAL RADIO Co., 275 Ma 
chusetts Ave., Cambridge 39, Mass 
Automati« weeping 
with existing test 
equipment with the new X-Y dial 
drive 


techniques 
can be used 


The new drives make it 


possible to use a two-axis plotter 
to obtain permanent and precise 
The task of 


reading, logging and plotting point 


recordings of data 
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illiamperes 


OIRECT CURRENT 


WHERE ELECTRONICS MEETS THE EVE 


marion \. 
gn tilttiity, 78 MEDALIST 
\ fy, 
4, meters 
= 
volts O 


DIRECT CURRENT 


microamperes 


DIRECT CURRENT 


MARION ELER_INST. CO MANCHESTER, NH, 


’ Three things set Medalists apart from other 
! panel instruments: style, color and readability. 
Their distinctive shape enhances whatever 
equipment they become a part of; standard 
or custom-matched case and dial colors, 


/ 
further improve equipment appearance.; 


2: sdalists » made in allst fard ranges 1 , 
Longer scale length, larger numerals Medalists are:made ina andard ranges, in 1’, , 
: : and3 sizes, They provide a functional ; 
and better over-all dial illumination ; . oo, ‘ 
beauty that is unique among panel 


vastly increase their readability... instruments today; 


On electrical instrument company 


At the | R.E. Show 21 GRENIER FIELD. MANCHESTER, NEW HAMPSHIRE 


Copyright 





FOR PROVEN RELIABILITY ww mon ~_ 


by point values is thus eliminated 


. in either laboratory development 
or production testing. 
Two sizes of drives are avail- 


able, one for four-in. and the other 


for six-in. gear-driven precision 
dials. In each size two speeds are 
offered, one eight times the other. 


All models use synchronous 
motors 

The potentiometer included in 
the X-Y dial drive is used with a 
source of d-c to provide a d-c 
voltage proportional to the inde- 
pendent variable. The output 
characteristic as a d-c signal is 
used to drive the Y axis of the re- 
cording pen. 

All models are priced at $55 
each and can be easily installed on 
General Radio oscillators cover- 
ing the 20 cps to 2,000 me range. 
Separate gear driven dials are 
available for equipment not al- 
ready having suitable dials. Circle 
Husky Relays are precision-engineered to ah dette Windle cummal 
give peak performance under all conditions. 

Exhaustive laboratory tests, quality-con- 
trolled production and a demanding inspec- 
tion program insure that each Husky Relay 


will deliver maximum service on the job. 


The complete Husky Line contains relays 


designed to meet standard needs. _ If you 
have a special design problem, send us your 


specifications for engineering review. 


Don’t underestimate the importance of the 


H-V POWER SUPPLY 


“Right” relay in your design. Remember, is closely regulated 


you can rely on Husky Relays! DRESSEN-BARNES Corp., 250 N., 
Vinedo Ave., Pasadena, Calif., has 
announced a Closely regulated, 
h-v power supply for use with h-v 
tubes, twt’s, klystrons, photomulti 
pliers and in tube development 
work. Output range is 400 to 


a ; ,000 v d-c, continuously variable 
=F ° 4 ’ ‘ irl 
without switching; current rating 
A | is 0 to 100 ma. Regulation for 
= e | : . . oi 


' output voltage range of 2,000 to 

‘ 1,000 v d-c is 0.1 percent no-load 

ttle to full-load; below 2,000 v d-c the 

C OR P ORAT ! oO N regulation is 0.25 percent no-load 

to full-load. For line voltage of 115 


1500 Church St derick, Maryland . 
: v a-c +8 percent, the change in out- 
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Creative Engineers: 


Work where imaginative 


engineering becomes intelligent 


hardware...in quantity! 


It takes a sper ial kind of scientific 


imagination and engineering freedom 


to develop and design intricate auto 
matic systems for inertial guidance, 
flight control, armament control and 
data processing. At AUTONETICS, 
to be 


fields is practi ally unlimited 


youl 


opportunity creative in these 


bec ause 


you know your ideas can be brought 


to life on the production line 


LABORATORY 
COMES TO THI 


PERFECTION 


ASSEMBLY LINI 


fo build just one of these electro 
mechanical brains or muscles is a tech 
nological triumph. But today —with 
facilities and standards of 
that rival those of 


AUTONETICS 


prec Ision 
an operating room 


these 


systems ata 


is delivering 
and re liable 


quantity-production pace. 


advanced 


POOLS AND TECHNIQUES TO 
IMPLEMENT YOUR IDEAS 


\UTONETICS precision mae hing 


shops 


are capable of millionths of an inch 


precision in eithes developmental o1 


volume quantities electronic 


s capabil 


ity includes micro-miniaturized com 


ponents, ¢ omplete computers and 


AUTONETICS’ 
an Auto 
Building which provides 


transistorized circuits, 
new, modern facilities include 
navigation 
the pre isely controlled environment 
for large mt ale developme nt and manu 
guidance 


facture of advanced inertial 


systems. Extensive production and 
development test equipment includes 
automatic electronic check-out systems 
and the latest environmental equip 
as the 


mechanical controls they evaluate 


ment...as unique electro 


ARE THESE 
IMPORTANT 


PHINGS 
ro YOu ? 


freedom 
that this kind of production capability 
? You can have it at AUTONETICS 


Do you need the engineering 


creates 

one of the few companies in the 
world that can design and quantity 
produce complete automatic control 


systems for both military and industry. 


Let US KNOW what kind of creative 
ngineering interests you ( please 
highlights of your education 


and experien Che 


Write today to: Mr. W. D 


ine lude 


) 
Benning 
engineering 

AUTONETICS 


Box AN, Bellflower, Calif 


THREE AUTONETICS ENGINEERS ON THEIR WAY UP 


AUTOMATIC CONTROLS MAN 


ELECTRONICS February I, 1957 
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A Divis of North American Aviat 


HAS NEVER BUILT BEFORE 
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\) 
af 
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NEW PRODUCTS continued 


MODEL -1 
put voltage from 2,000 to 4,000 v d-c 
TE R is 0.15 percent. Below 2,000 v d-c 


the change is 0.3 percent. 

tipple and internal noise are 
below five mv rms for any voltage 
or load within the rating. The 
unit is equipped with positive or 
negative grounding switch, and 
three-turn Helipot for vernier ad- 
ustment of output voltage. De- 
iyned for standard 19 in. rack 
panel mounting, model 4K-100B is 
19 in. high and 18 in. deep. 
Literature is available Circle 
10 inside back cover. 


HIGH-POWER KLYSTRON 


for radar, linear accelerators 


EITEL-MCCULLOUGH, INC., San 

Bruno, Calif. The X626 klystron 

D es i gn e d an a 1s capable of generating 100,000 m 

of average r-f power and more 

Engineered for than 1,000,000 w of peak pulse 
power. It will be used in radar 

oD E 5 l G N E N G l N E E R s and linear accelerator operation. 

DC VOLTS 1 mv to 1000 v: accurate to 112% of full scale The king-size tube, 10 ft 5 in. in 
AC VOLTS 1 mv to 1000 v: accurate to 3% of full scale length, is the first of a series of 
OHMS Zero to 500 megohms: expanded scales super-power Eimac klystron tubes. 


“Yeania PP ; ida ar . > 
The SIE Model R-1 Voltmeter in Available in bench or rack mounted Circle P11 inside back cover. 
corporates Distended DC Scales models 
permitting accurate measurement of DRIFT 


voltage changes as small as one : 
, , COMP 
part in 10,000. Fully regulated TUBE COMPLEMENT: 13 


power supply prevents inaccuracies WEIGHT: 34 Ibs 


resulting from line transients, O-C Bench Model $620 


amplifier with voltage gain of 200 


is flat within % db to 100 ke Rack Model $700 
SOUTHWESTERN INDUSTRIAL 

ELECTRONICS COMPANY REJECTION FILTER 
for the vhf band 


ENTRON, INC., 4902 Lawrence St., 
Bladensburg, Md. Model DBR is a 
Meas vhf band rejection filter which 


Less than 3 mv/hr. 


P. 0. BOX 13058 2831 POST OAK ROAD 
HOUSTON 19, TEXAS 
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en 


—a new passive cathode material 


¢ 100% stronger than Cathaloy P-50, ideal for ruggedized tubes 
¢ Free of sublimation and grid emission troubles; low interface impedance 
e Available in seamless, Weldrawn” and Lockseam* forms 


Latest addition to Superior Tube’s HIGH HOT STRENGTH UPGRADE YOUR TUBES 


family of Cathaloys is Cathaloy P-S1 Fests prove that Cathaloy P-S1 is twice Cathodes made from Cathaloy P-51 are 


a passive cathode material with as strong as Cathaloy P-SO at operating available in either seamless, Weldrawn 


entirely new properties. temperatures. This means it is especially or Lockseam form, and can be fabricated 
useful in ruggedized tubes. In all tubes, to your exact dimensional specifica 
NEW INGREDIENT it reduces the risk of failure from shock tions. Write for technical information 
Cathaloy P-5I is similar to Cathaloy and of bowing. As with all Cathaloys, Superior Tube Company, 2500 German 
P-50 in chemical composition and elec the composition of Cathaloy P-SI ts town Ave. Norristown. Pa 

trical characteristics. But the addition of carefully controlled by Superior. Every *Manufactured under U.S. patents 


approximately 4%, tungsten greatly in- melt is checked in an 
before being approved for production Tube Co., Reg. U.S. Pat 


woertir lobe 


The big name in small tubing 
NORRISTOWN, PA. 


Johnson & Hoffman Mfg. Corp., Mineola, N.Y an affiliated company making precision metal stampings and deep-drawn parts 


electron tube Nott. Cathaloy ts a trademark of Superior 


creases its strength. or 


1957 Want more information? Use post card on last page 
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NEW PRODUCTS continued 
achieves extreme stability and 


flexibility with separately tune 


..- rectilinear recording able high Q rejection sections. It 


is especially useful in eliminating 


...-Curvilinear recording += maliahs spetheen ensie o08 


or multiple spurious signals and 


... heat sensitive recording ee eee a Ga 


in removing interference to color 


ical electric recording tv signals. This unit has a nominal 


0.5-db insertion loss and 0.5-db 
passband response. Twelve super- 
vee ink recording imposed asymmetrical notches 
permit a great variety of precision 
IN A SINGLE OSCILLOGRAPH! ==" 
s achievable. Typical adjustments 
provide a rejection band 600 ke 
wide with minimum attenuation 
of 90 db, 1 me wide with 75 db 
attenuation or 6 me wide and 25 
db attenuation. 

As a bandpass filter, it will pro 
vide 60-db attenuation approxi- 
mately 1 me outside the passband 
with 35-db attenuation 6 me out 
side the passband, 


Current model (DBR-26) is tune 


able in the range of 50 me to 
100 me. Circle P12 inside back 
cover. 


AUDIOLATOR 

an all-transistorized bfo 

KAY ELEcTRIC Co,, 14 Maple Ave., 
Pine Brook, N des has announced 
the Audiolator, a fully transis- 


unequalled for versatility and performance! torized beat-frequency audio oscil- 


: ad ‘ lator designed for field service, in 
High sensitivity—up to 15 microvolts d-c per mm. 


Stable—absolute zero base-line drift. No ‘warm-up’ — applications. Powered by long-life 
immediately stable and ready for use. One percent batteries, a single sweep of the 
linearity—over 8 centimeters deflection. One amplifier dial covers the audio range of 50 


—for all recording applications. cycles to 16 ke. 
The unit features constant out 


dustrial, commercial and military 


Write for 12 page, 2 color catalog—gives specifications and details 
put, built-in stability, no hum and 


OFFNER ELECTRONICS INC flat output, constant with fre- 
e 


quency, of one db over range. No 


5324 N. KEDZIE AVE. © CHICAGO 25, ILL. grounds are needed for the instru 
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Du Pont TEFLON” resists temperature extremes 
in electronic aircraft equipment 


Lead-through bushings 
of TEFLON® feature 
hermetic sealing 


LEAD . THROUGH BUSHINGS made with Du Pont 
TEFLON have excellent rona, arc and nic resist 
ance are hermetically sealed against gase 

vapors, liquids. (Manufactured by the Joclin Manu 
facturing Compar North Haven, Conne it 


Sensitive tests with the ma 
have proven that gas 
sulating oil ilicone oils and their vapors 


pectrometer 
conventional in 


cannot penetrate through connectors using 
TEFLON tetrafluoroethylene resin as they 
dielectric. The bushings maintain their seal 
when cycled repeatedly over a temperature 
range from —85° F. to + 302° | 

In addition, the connectors ure resistant 
to shock. The specially prepared insulator 
of TEFLON provide mechanical resilience 
not possible with the usual rigid construc 
tion. The moisture-repellent qualities of 
TEFLON make it possible to use the bush 
ings under the most adverse conditions of 
humidity. They conform to the applicable 
ections of Specification MIL-E-5S272A 

Where components are ubjected to a 
wide range of temperature, pressure 
humidity and mechanical shock and 
vibration, Du Pont TEFLON provides out 
tanding performance. In your designs 
too, Component of TEFLON may well be 
the decisive factor in meeting acceptance 
tandard 


Wire insulated with TEFLON is used in new 
transistorized flight-control system 


The transistorized PB-20 is the latest 
development in the field of automatic 
flight-control equipment. It has been 
specified for use in many advanced air- 
craft, such as the Boeing 707 jet trans 
port. The PB-20 depends extensively 
on wire coated with TRFLON for relia- 
ble operation 

fough and durable TEFLON can be 
used up to 500° F. and displays excel 
lent properties at sub-zero temperatures 
Thin-walled coatings on wire will not 
burn, melt or decompose when connec 
tions next to it are soldered. The di 
electric strength and arc resistance of 
TEFLON are excellent. Its dissipation 
factor of less than 0.0003 from 60 


Wire coated with TEFLON 
tetrafiuoroethylene resin 
provides outstanding 
protection in the PB-20 
automatic flight-control 
system. Cover-off view 
shows amplifier and 
ymputer for autor ' 
and automat approach 
yntrol Manufactured 
by Eclipse-Pioneer Div 
on of Bendix Aviation 
Corporation Teterboro 
New jersey; wire coated 
with TEFLON supplied by 
Tensolite insulated Wire 
40 Tarrytown,N.Y 


cycles to 3,000 megacycles assures low 
losses in high-frequency communica- 
tions equipment. Very tew chemicals 
exist which can injure TEFLON it 
is not affected by aircraft fuels, lubri 
cants or solvents, It is inert to fungus, 
rot and mildew and will not absorb 
moisture, Articles of Du Pont TEFLON 
will meet the requirements of many 
military specifications relative to jet 
aircraft applications 

You can meet the increasing demands 
for extreme temperature range, higher 
frequencies, higher voltages and greater 
resistance to corrosive environments by 
specifying TRErLON. Find out now how 
[hh LON Can improve your products, 


Polychemicals Dept 


TEFLON e SEND FOR E. |. du Pont de Nemours & Co. (Inc.) 


Room 182, Du Pont Building, Wilmington 98, Delaware 
is a registered trademark... INFORMATION Please send me more information on Du Pont TEFLON tetra 
TEFLON is the registered trademark 


fluoroethylene resin. | am interested in evaluating these 
for Du Pont tetrafluoroethylene resin, materials for 


For additional propert 
and should not be used as an adjex . Prog y Mane 


nd application data on 
tive to describe any other product or and app 9 > 


this DuPont TEFLON tetra 


fluoroethylene resin, mail Street 


Company 
any component part; nor may 
registered trademark be used in 


whole, or in part, as a trade name for this coupon. City 


any product 
Aintstes Type of Business 


in Canada Ou Pont Company of Car J 0 fon GO, Montrest, Quete 





NEW PRODUCTS continued 


- POTENTIOMETER Se eas 
LL = DATA SHEET transmission system 


1 > Partial Specifications—Frequen- 
cy range is 50 cps to 15 kc; output 
voltage, one v at 600 ohms; output 

NOW! impedance, 600 ohms; output flat 


ness, one db over entire range; 


° ® ® attenuator, 0 to maximum, con- 
nl im e asing "neh yrs 


Complete information and de 


tailed specifications are available. 


with Extreme Circle P13 inside back cover. 
Ompactness ™~ 





ACCELEROMETER 


for |-f measurements 


GULTON INDUSTRIES, 212 Durham 

Ave., Metuchen, N. J. Slowly 

varying environmental phenom 

ena, from steady state to 40 cps, 

can now be measured by a new 

° ss eries of differential transformer 

Phasing clamps available on three sizes of Gamewell §— accelerometer. The Glennite ADT 

° . 700 series feature high output 

RL-270A Blue Line Precision Potentiometers with high resolution, no friction 
und small size. 


The line includes units with 
This special Gamewell Phasing Clamp design 
has two important extras: Extreme compactness ; 
and High Temperature compatability. Check ity within one percent, and sensi- 
these features... 


range of from one g to 10 g, linear- 


tivities from 10 mv per g per v\v 
¢ Only %”" depth per section « Continuous serv- 

ice up to 150C available « Stainless steel clamps es , 

Serve tent give unlimited phasing + Large number of taps, Other specifications include hys 
limited only by physical spacing + Exclusive teresis of less than 0.25 percent, 

34 Da Gamewell high unit pressure contacts give per- ‘ lane f 1.900 ol oe 
manent, low resistance tap connection, no output impedance ~ es oe & 

8 ' linearity distortion + Will withstand High 'G"’ 100 cps and a weight of three oz. 
») ) 150 and operation under severe vibration + Three 


input to 100 mv per g per v input. 


4 , 


, 

. ircle P inside bac : 2 
« \ styles of mounting: Servo, Bushing and 3-hole Circle P14 inside back cover. 
8 . fi J bushing + Available in ball or sleeve bearings, 

Oia NA shafts as specified +» Comes in RL-270A-1 
Tweaded ~*~ \ 8-32 Thread RL-270A-2 and RL-270A-3. 


hole mount + deep . - . . 
Additional information, prices and delivery 


t+¥ 1 o 
“He — e available from Gamewell representatives or COMPONENT OVEN 

\ 3} 4 1 | write: 

4 | 


oo. ; S| | | used on 115 v circuits 
( (Q) ) We THE GAMEWELL COMPANY 


4: 
’ 


\ yy | | NEWTON UPPER FALLS 64, MASS. WILLIAMSON DEVELOPMENT CO., 
1 |] | INC,. 317 Main St., West Concord, 
Bushing Mount 4 . Mass., has announced a component 


* 


oven that controls temperature of 


crystals and electronic circuitry. 

meee OAK OA 4 standard unit is available for 

halle " use on 115-v circuits, having a 

wares 35-w heater and bimetal thermo- 

aoe stat control. The oven has inner 
SPECIAL! Send for New Gamewell 


Catalog on complete line. and outer metal cans with Terne 
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The 7 Old-Fashioned Villains of Tape Recording 


Once upon a time, 7 Old-Fashioned Villains like this 
with Tape Recorders. The 1st Villain was Oxenscheid the Oxide Shedder. \ 


away at the crumbly oxide coating of old-fashioned tape and gummed up tape recorders with the shedding 


4 


f “$F - He dragged down the high-frequency response of old-fashioned tape through inadequate 


’ 


contact between the “grainy” coating and the head. a Ath Villain was Noysenhiss the Noise Generator. 


i 
He generated tape hiss and modulation noise t cet asa — of the random vibrations and 


irregular flux variations caused by the uneven magnetic coating of old-fashioned tape. The 5th ana 6th Vill Lins 


were Dropofsky the Drop-Out Artist and Pringlethorpe the Print-Through Bug. es “ They 
a: 


“ 


put nodules and agglomerates into the oxide emulsion of old-fashioned coated tape, causing “drop-outs” whenever 


these trouble spots lost contact with the record or playback head, and inducing “print-through” on the recorded 


tape when the extra flux at the trouble spots cut through adjacent layers on the reel. The 7th Villain was Brattleby 


; 
} 


the Embrittler. ne He dried out the plasticizers in old-fashioned coated tape and embrittled 


irreplaceable recordings. Then: OCTOBER, 1954! That’s when a very un-old-fashioned little man by the name of 


F. R. O’Sheen announced that he had developed the re wolutionar y new irish FERRO-SHEEN process of 
p- | I 
we fhe *| Fe) o 
4 / : J ae TK ( ya = = J ya 
tape manufacture and presto! x >? 7 LA Ml A the 7 Old-Fashioned 
‘ coe . 
Villains were sent a-scurrying with cries of ““Confound it — Foiled again!” Yes, F. R. O’Sheen had made the new 
. . . . . s s + . » 
magnetic oxide lamination of irish FERRO-SHEEN tape so smooth-surfaced and non-abrasive, so firmly anchored 


and homogeneously bonded to the base, so free from nodules and agglomerates, that the 


7 Villains were evicted —for good! Moral: Don’t let Old-Fashioned Villains do you out 


& 4 
of your hi-fi rights! @ 4” Just say “No, thanks” to ordinary coated tape and 


ask for F.R.O’Sheen —’ —~ irish FERRO-SHEEN, that is! ORRadio Industries, Inc,, Opelika, Alabama. 





/30URNS TRIMPOT® 


MODEL 207 Hi-R* 


High Power—2 watts 
High Resistance—100,000 ohms 
High Temperature—175°C 


The latest addition to the expanding line of Bourns TRIMpots is the new high 
power, high temperature, Hi-R 


The Hi-R will dissipate 2.0 watts at 50°C and has a maximum operating tem 
perature of 175 C. Model 207 is available in total resistances of 100 ohms 
to 100K; Model 208, the variable resistor counterpart, is offered in 100K, 
150K and 200K. High resistance values are combined with the excellent 


temperature coefficient and stability of a wirewound resistance element. 


In addition to these many outstanding features, the Hi-R is miniature in size: 
only %2x ex 1'4—0.28 cubic inches. The 25-turn adjustment shaft is self- 
locking, thus insuring stable settings under extreme conditions of shock, 
vibration and acceleration. 


Delivery from stock on standard resistances, Send for Bulletin 207. 


*Trade Mark 


Povrns LABORATORIES, INC. 


General Offices: 6135 Magnolia Ave., Riverside, Calif 
Plants: Riverside, California—Ames, lowa 
COPR. BL 


TRIMPOTS * LINEAR MOTION POTENTIOMETERS * PRESSURE TRANSDUCERS AND ACCELEROMETERS 





NEW PRODUCTS 


plate finish to facilitate hermeti 
sealing. The space between the 
cans is insulated with glass wool 
and asbestos. The standard unit 
will control to 5 C at a setting of 
75 C in an ambient of 0 to 60 C. 
Inside dimensions of the standard 
unit are 3 by 34 by 5 deep 
Special sizes may be had on re- 
quest. Circle P15 inside’ back 
cover. 


POWER RESISTORS 
square-body type 


CLAROSTAT MFG, Co., INC., Dover, 
N. H., has announced square- 
body Greenohm Jr. miniature 
power resistors, series C7GL and 
C10OGL. The wirewound resistance 
element is placed in a square-body 
steatite casing and imbedded and 
sealed in inorganic cement. Axial 
pigtail leads provide connections 
and also support for the resistor 
in point-to-point wiring. The 
square-body shape facilitates cer- 
tain kinds of assembly and wir- 
ing operations. They are available 
in seven-w and 10-w ratings, 12 in. 
and 14 in. long, respectively and 
of the same by in. Cross-sec- 
tion. Resistance values are from 
one ohm to 6,000 ohms, and one 
ohm to 11,000 ohms, respect tively. 
Circle P16 inside back cover. 


RIGHT ANGLE SOCKET 
mounts tubes ney 


AEROVOX CorRP., 2724 South Peck 
Road, ee Calif. A new 
alkyd-base tube socket that mounts 
tubes horizontally to reduce space 
requirements has been especially 
designed for use with printed cir- 
cuits. 

The sockets mount at right 
angles to the plane of the wiring 
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You owe it to yourself and your family 


to compare these multiple advantages 


offered only by Consolidated... 


Find out now how CEC’s engineers enjoy a combination 
of advantages unique in electronics, and made possible by 
executives with both scientific and professional manage- 


ment backgrounds. CEC’s policy of recognition for the 


YOUR CREATIVI 
IMAGINATION PAYS OFI 
AT Cké 


individual has built a pioneering, multi-million dollar 
organization—the recognized leader in the application of 
electronics to chemical analysis, process monitoring, dy- 
namic and static testing, and automatic data processing 


In development engineering labora 
tory, George M. Slocomb (center) 
s1, SUpervISOr of digital data proc 
essing section, explains new test 
procedure in transistor circuitry for 
digital data handling. Viewing bread 
board demonstration are engineers 
Bob Kelly (left) and Wayne Hodder 
CEC’'s substantial R&D budget 
l 3 Lime 


hudget 


, _—_ : i | i 
“ 7a ‘ r wo ee 1h 1 Oe ee ee 
| — 


FOP MONEY for professional engi HOW TO ENJOY YOUR WORK and 
neers in all issification Develop make your family happy CEC 


PROFIT SHARING SECURITY plu 
exclusive life, health, accident plans 
ment, Design, Systems, Test and Serv progressive administration emphasizes CEC’s profit sharing enables you to 
ice. CEC fast, continuing growth participate in the Company's growth 

backed by rising sales ($24 million tn 
LOSE $35 million anticipated in 1957) 


excellent working conditions in modern 


offers ere it opportunity ina timulating / a '§ ot amu wil joy the 


professional atmosphe re iulyo ONLI triallocation! 


Don't ta we fo isk Ol é ; WRITE TODAY FOR COMPLETE DATA 


Consolidated 
Electrodynamics 


$00 North Sierra Madre Villa, Pa California 


NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES 
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CALL Pacific Automation Products 
for your Systems 
eT Les 


The multi-conductor cables shown below are only 

a very few of the many varieties of neoprene jacketed cables 
that Pacific Automation Products processes 

every day for systems applications 

These cables are designed to perform under 

extreme environmental conditions and adhere 


to existing military specifications. 


. 


Nae ee a 
CC me 


We aC mer LO 


Cable with umbilical connectors ae Lea 


Multi-breakout harness assembly Rack and pane! connectors with 
molded 90° cable attachment 


Whatever your requirements for system engineered cable 
for military or commercial uses — Pacific Automation Products 
is your best bet. Call, wire or write today. 


Write for Bulletin 158 


eu LLM ak LLL 


1000 AIR WAY, GLENDALE 1, CALIFORNIA 
fe een) al , TWX: GLN 7371 
PAU OM 
Fleetwood 2-5806 


NEW PRODUCTS (continued) 


board. This places the longitudi- 
nal axis of the tube parallel to the 
plane of the board. Beside saving 
space, the lower position of the 
tube mass reduces strain on the 
socket caused by acceleration in 
the plane of the mounting surface. 
The new sockets are suited for 
hand or mechanized insertion into 
printed wiring boards utilizing in- 
line, punched round holes. The 
leads are simply dropped in and 
soldered. 

Plaskon alkyd was selected for 
the body of the socket because of 
its superior properties of are 
resistance, great dielectric 
strength, dimensional stability and 
high resistance to heat and mois- 
ture. Circle P17 inside back cover. 


SERVO UNIT 


motor-gearhead-clutch 


SERVOMECHANISMS, INC., 625 Main 
St., Westbury, N. Y., has avail- 
able a miniature motor-gearhead- 
clutch Bu Ord size 10, (0.938 in. 
in diameter), with a maximum 
length of 14 in., and designed to 
operate directly from either a 115 
or a 26-v line. 

This 400-cycle servo unit has 
motor and gearhead enclosed in a 
common aluminum housing. The 
housing design minimizes align- 
ment and assembly problems while 
the use of aluminum makes pos- 
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Potter & Buunfield engineering is in this picture 


Which P&B relay did Television Associates specify 
FOR THEIR AIRBORNE COMPUTER? 


MH Series MB Series MC Series 
Surveys for pipe lines, electric transmission routes and microwave paths are 
now made from the air, by radar. Television Associates of Indiana, Inc 
developed this speedy new technique—and the equipment —which provides 
clients with detailed profiles of the terrain to be crossed. 

Part of the equipment, an intricate airborne computer, requires relays that 
are fast-acting, light weight, versatile. They must have high shock and vibra 
tion resistance and remain operative in temperatures ranging from 45° C 
to +85° C. 

Modified MH relays by P&B were specified. These miniature relays meet 
all Television Associates’ requirements and provide high reliability in a 
mighty small package. Challenging relay problems are solved daily at P&B 
Twenty-five years of creative engineering are behind every P&B relay. Write 
today for our new catalog. 


ENGINEERING DATA 


SERIES: MH Miniature Telephone. 


CONTACTS: Up to 18 springs, maximum 9 in 
each stack, forms A, B, C, D, E, X and Y. AC relays 
are limited to a maximum of 2 poles. Various 
contact material available. 


VOLTAGE RANGE: D0C..05 to 110 V.—AC-46 
to 230 V. 60 cycle 


COIL RESISTANCE: 22,000 ohms maximum 


TEMPERATURE RANGE: High temperature 
range (DC) —55° C. to + 135° C 
Standard DC 55° C. to +85° C 
Standard AC —45° C. to +40° C 
Other temperature ranges available to speci 
fication 

TERMINALS: Standard pierced solder lug holes 
will take (2) No. 18 hook-up wires. Adaptable 
for printed circuits. 

ENCLOSURES: Dust cover plus wide range of 
hermetically sealed covers and types of termi 
nations 

DIMENSIONS: 1-9/16" L. x 25/32" W.« 1%" 
H. (4c Relay). 


P&B RELAYS AVAILABLE AT MORE THAN 500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Potter & Buundield, ine. PRINCETON, INDIANA 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY + Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H 
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NEW PRODUCTS 


(continued) 


sible a minimum weight and 


; | temperature rise, 

PROJECT: ta Gearing and loads are protected 
QUALITY ~ | by an integral slip clutch. The 
™ ae use of this clutch as a control 
CONTROL Le ws element is especially important 
ial when confronted with the high 
stall torques resulting from the 
use of high gear ratios. Circle 

P18 inside back cover. 


EXTENSION SHAFTS 

with flattened ends 

ANCHOR PLASTICS Co., INC., 36-36 
36th St., Long Island City 6, N. Y., 
has developed highly rigid, heat- 
resistant nylon extension shafts. 
They can be used in applications 
where greater torque is en- 
countered. 

The company has also developed 
automatic machinery to produce 
these shafts with flattened ends 
which eliminates the necessity for 
knobs. Illustrated is a coil using 
one of the shafts. Circle P19 in- 
side back cover. 


Batten Peatrrmmance -on every 
electrical and electronic application 


because... from ingot to final 
inspection, every test known to 
science safeguards the quality of 
Wilbur B. Driver Precision Alloys 
These tests assure performance as 
pee ified! Why not consult a 
Wilbur B. Driver sales engineer for 
recommendations on precision 
alloys for your applications 


V-R POWER SUPPLY 


et i i 
Chemical Laboratory | Specialists in t . with low ripple 


iy 
PRECISION ie | KEpPCO LABORATORIES, INC.. 131-38 


Wilbur B. Driver Co. A "57 | Rentené Ave, Stacking 06 3. ¥. 
NEWARK 4, NEW JERSEY The new model 2500 voltage-regu- 
nn oe ee a ' | lated power supply features a 

0-2,500 v, 0-50 ma conti 8 
For Over Thirty-five Years Manufacturers of Dependable -2,9 . oy ae continuous duty 
Electrical, Electronic, Chemical and Mechanical Alloys d-c output. In the range 0-2,500 v, 
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meet 
FRANK ROBERTS 
..-he’s paid 
to solve your problems 


Model shop facilities 


Frank is chief engineer, components division, at National Company. 

He heads the proficient engineering group whose job is to modify present catalog 
items, develop new components to meet your specifications, and to help solve 

your components problems. While our catalog lists over 300 different parts, over 

60 per cent of orders received are for “other than catalog items;” 

therefore, National is geared to provide many types of special services. 


The capabilities and facilities of National's components engineering 

division are as excellent as they are varied. Some of our facilities are illustrated 
Our capabilities include the design and development of 

1. Commercial and precision type variable capacitors. 

2. Communications type filters and networks. 

3. Chokes and special coils. 

4. Knobs and precision vernier dial mechanisms. 

5. The design and fabrication of special hardware for the electronic industry 
including coil forms, shaft locks, dial locks, insulated bushings and captive nuts. 


In addition our components division offers: 
1. Complete model shop facilities. 

2. Efficient, low cost production facilities. 
3. Reliability test programs. U.S.A. approved 
environmental test facilities 


If you have special components requirements 

or a design and development problem—we 

= suggest you—write, wire or call NATIONAL 
rs Soy (Malden, Mass. 2-7950) at once. Put 
National's 42 years of experience and 

expanded new facilities to work for you. 

The sooner you have men like 

Frank Roberts working for you the 

sooner your components problems 

will be solved. 


WNE New York 


BURTON BR 


MEET THE MEN FROM NATIONAL 
AT THE LRE. SHOW— 
Booths 1401-1407 


Eight out of every ten U.S. Nawy Ships use Natlonab Receivers 


Nationaké 


@ haved lemme , MALDEN 48, MASS. 


~~ 
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FERRITE 
COMPONENTS 


Imagination is your only limit in applying Ferrite ¢ omponents when you 
work with our resourceful custom engineering group—backed by the vast 
research facilities of General Electric 


such as the “¢ 


Beyond standard shapes 
Cores and Yoke Segments above, our engineers stand 
ready to work with you in bringing your party ular Ferrite designs 
to rapid economical and uniform quantity production—held to close physical 
and electrical tolerances, at an advantageous cost level. Whether it’s 
general data on Ferrite ¢ omponents, spe ifications on available parts, or 
design assistance for tomorrow's lines, write or wire General Electric Co.. 


Specialty klectronic Components Department Section 2527, Auburn. N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS (continued) 


the output voltage variation is less 
than 0.1 v for load variations from 
0 to maximum current and less 
than 0.2 v for line fluctuation from 
105 to 125 v. Ripple is less than 
three mv rms. Recovery timé is 
less than 50 psec. Stability for a 
period of eight hours is within 
0.2 v. Output impedance is less 
than 0.1 ohm from 20 cps to 100 ke 
and less than 0.5 ohm from d-c to 
20 cye les 

Height of the unit is 124 in.; 
width, 19 in.; depth, 17 in.; weight, 
65 lb. This supply is available 
meters. Circle 


with or without 


P20 inside back cover. 


INSTRUMENT CHOPPER 
has 6.3 v, 60 cps driving coil 


JAMES VIBRAPOWR CO., 4050 N., 
Rockwell, Chicago 18, Ill. Model 
C-1800 commercial type instrument 
chopper is designed for systems 
with moderate low level signal 
requirements. It is a spdt chopper 
with a 6.3-v, 60-cps driving coil. 
The base is 
with neoprene seal 


a standard octal type 
Through use 
of a unique mounting assembly, 


costly silicone cushioning has 
been eliminated 

Coil current is 175 ma maximum; 
phase lag, 26 7 deg; contact on 
time, 150 15 deg; contact sym- 
metry, 15 deg; contact bounce, 4 deg 
maximum in initial 10 deg on time; 
contact rating, 50 v at 1 ma; life, 
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The laboratory is 10 minutes « 


in central Indiana. | earn a big-« ty 


to See My LU 1s used in the Fir 


Delco Radio, first organization to develop and use 
high-power germanium transistors for automotive 
applications, offers challenging positions to men qual 
ified to pioneer new ideas in the field of semicondu 

tors and electronics. Good pay, permanent General 
Motors employee benefits, modern work facilities are 
only a few of the advantages you’ll enjoy at Delco 


QUALIFIED SCIENTISTS AND ENGII 


Radio. Opportunities for recognition and achieve 
ment are not limited. Why don’t you write and tell 
us about your background and ambitions, including 
information on your education, experience and accom 
plishments. Please address your letter to: Personnel 
Director—L, Delco Radio, Division of General 
Motors, Kokomo, Indiana 


IEERS with baccalaureate and advanced degrees 


—also those with electrical, chemical, mechanical, metallurgical, physical, or physical chem- 
istry experience—are urgently needed at Delco Radio for permanent positions in research, 
development and design of semiconductor devices, and their applications and production. 
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NEW PRODUCTS 


Immediate a 


continued 


hours nominal; residual 
noise, 1 mv as measured into one- 


The New 4] 1A 


From LFE’s 


Delivery 


Special 
Products 


Division- 


What makes 


the difference in 
OSCILLOSCOPES? 


Basically, oscilloscopes are much the same. Like LFE 
several have the “Big 5 wice bandwidth, fast rise time, 
excellent sensitivity but extras make the difference! 
$1 21 () * Diversification of the X-Axis System through plug-in 
’ adapter an LFE exclusive 


without plu 


4 
FOB BOSTON * Direct-reading, continuously variable sweep speeds, 


0.1 us/em to 0.1 em, 5%. accuracy. Calibration 


accuracy 1% with gated marker generator plug in 


* Simple operation direct-reading, functionally 


grouped controls throughout 


LFE’s new 4] 1A gives you ALL these plus: 


Full DC to lOme/s bandwidth @ 20 mv/em sensitivity, 
O=“£.035 us rise time 


Clean, brilliant trace and DC amplifier stability 


Direct-reading, continuously-variable square-wave cali 


Visit us at the brating voltage from 0.1 to 100 volts, 5% accuracy 


IRE. show Versatile triggering facilities — external, internal, recur 
Booths 3207, 3209 rent 500 to 5,000 eps trigger on any part of leading or 


trailing edge of signal 


Internal trigger and sweep gate outputs, Z-Axis input for 
intensity modulation 


Elevation rack for easy viewing 


Plug-in adapters now available 
extended range trigger generator 
sweep delay generator 
2-channel video switch 
gated marker generator 
TV trigger shaper 
long sweep generator 


HLLA is @ precision scope for advanced electronic research, For com 
plete details, simply write Special Products Division, Laboratory for 
Electronics, 75 Pitts St., Boston, Mass 


An outstanding instrument welcomes comparison 


LABORATORY FOR ELECTRONICS, INC. 


75 PITTS STREET BOSTON, MASSACHUSETTS 


megohm impedance proportion 
ally lower with reduced input im 
pedance. Circle P21 inside back 
cover. 


CAPACITORS 


designed for ultrasonics 


FILM CAPACITORS, INC., 3400 Park 
Ave., New York 56, N. Y. The new 
type U line of capacitors utilize 
a special high-breakdown plastic 
film dielectric and have high in- 
sulation resistance. Capacitance 
stability is of the order of 0.5 per- 
cent. As a result, optimum Q and 
stability can be maintained in the 
ultrasonic circuits themselves. A 
typical capacitor rated at 0.07 pf 
is 24 in. in diameter by 14 in. 
long and can carry 500 circulating 
volt-amperes. Detailed literature 
is available on request. Circle P22 
inside back cover. 


FUEL GAGE TESTER 


for aircraft applications 


TELECTRO INDUSTRIES CORP., 35-18 
87th St., Long Island City 1, N. Y., 
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Flexible Shafts 
Eliminate 


Unnecessary 


Parts 


One manufacturer used flexible shafts to re- flexible shafts are solving in every industry 
place 35 parts in a Hydraulic Power System today. Can S.S. White flexible shafts help im- 
. cut costs by 90%. Four flexible shafts re- 
placed a 35-part remote-control system .. . 
simplified design . . . made assembly easier 
. eliminated alignment problems .. . im- 
proved performance! 


prove your product? Perhaps make it lighter 
in weight... cut production costs... elimi- 
nate unnecessary parts? 


If you'd like to know more about flexible 
This is only one of hundreds of remote con- shafts, the advice of our engineers costs you 
trol and power drive problems these quality nothing. Just write to 


S. S. White Industrial Division, Dept. E, 10 East 40th Street, New York 16, N. ¥ 


Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif 


veg 
One, 
wo 
, Useful data on how to select 


and apply flexible shafts! 
Write jor Bulletin 5601, 


IN FLEXIBLE SHAFTS / 
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Send for this 


FREE SAMPLE 
eS 


Contains 25 different 


test samples of high - dielectric 


INSULATING TUBING and SLEEVING 


Includes samples and descriptions of . . . 


VARGLAS SILICONE— Class H tubing, sleeving, lead wire, tying cord. 
Withstands temperature from 85°F to 500°] 


PERMAFIL-IMPREGNATED VARGLAS TUBING—Fiberglas impregnated with 


General Electric Permafil. 


VARGLAS SLEEVING AND TUBING—syncthetic-treated, varnished, lac- 


quered, saturated and others 


VARGLAS NON-FRAY SLEEVING—three types available. Withstands tem- 


temperatures up to 1 200° F 


VARFLO TUBING AND SLEEVING—ful!l range of colors, sizes and grades. 
Vinyl! coated Fiberglas. 


VARFLEX COTTON TUBING AND SLEEVING—varnish or lacquer impreg- 
nated—all NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING—listed by UL for use at 105°C. Various 


formulations to meet unusual requirements. 


MAIL COUPON TODAY 
FOR SAMPLE FOLDER 


VARFLEX CORPORATION 


506 W. Court St., Rome, N.Y 


Please send me free folder containing samples of your electrical tubing and sleeving 
| am particularly interested in insuletion for 

Nome 

Company 

Street 


City Zone State 


NEW PRODUCTS 


announces availability of the type 
MD-1 aircraft fuel gage tester de 
igned specifically to test and 
calibrate aircraft capacitance type 
It qualifies under AF 
Spec MIL-T-8579 and meets all its 
requirements 

The MD-1 is a direct reading 


fuel vaye 


ariable capacitor with a range of 
10 to 6,200 pyuf. Accuracy is 
percent and through the use of a 
mina dial and a vernier dial, ca 
pacitance values in increments of 
0.1 puf are readily obtained. The 
dial is designed with a_ special 
positive locking device and a mech 
anical arrangement that elim 
nates backlash 

No external power source is re 
quired. The tester is lightweight, 
portable rugged and sealed 
igainst moisture, and is supplied 
vith nine accessory cables for 
connecting to all types of aircraft 
apacitance fuel gages. Circle P23 


inside back cover. 


POWER SUPPLY 


filament-focus unit 


LEVINTHAL ELECTRONIC PRODUCTS, 
INc., 760 Stanford Industrial Park, 
Palo Alto, Calif Developed for 
klystrons with bombarded cath 
odes, model PC51 power supply 
provides 0 to 3 kv d-c at 0.9 am 
pere with less than 0.5-percent 
ripple, 0 to 20 v a-c at 60 amperes 
and 0 to 750 v d-c at 20 ma. All 
three supplies are insulated at 30 
kv d-c above ground for operation 
with a separate beam power sup 
ply Meters are available for 
measuring bombarder voltage and 

rrent, filament voltage and cur 
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General NEW HI-SPEED 
SWITCHING TRANSISTORS 
Assures Computer Reliability 


Computer engineers long seeking PNP transistors in applica- 
tions requiring high current and fast switching will specify 
General Transistor's new 2N315, 2N316, and 2N317 for 
peak reliability 


2N317: As developed by General, a typical switching speed of 
.3 of a microsecond at 400 milliamps of collector current is 
possible with only 20 ma. of drive current 


The series resistance of these GT transistors, when conducting, 
is ¥2 ohm; the nonconducting series resistance is as high as 
10 megohms with a result that approaches optimum efficiency 
at high current levels 


Computer manufacturers know they can depend on General's 
engineering and development as well as their quality and 
service, That's why GT is the largest supplier of transistors 
for computers 

a 


CHARACTERISTICS 


Parameter Conditions Min Typical Max 
Collector-Base 
Voltage (Vcbo) Ic 25yua 20V 30V 
Emitter Open 
Collector Cut-off 
Current (icbo) Veb 5V lua 2ua 
D.C. Current Gain (hfe) Ic 400ma 
Vce 2v 20 30 50 
Alpha Cut-off 
Frequency (fafb) Veb 5V 
Ic lma 20mc 


= TL = eee 
. aes 


~~ o ~~ 
~ li ore 


“nn 


Write for GT's special Computer Transistors Specifications 
Bulletin. 


GENERAL TRANSISTOR CORP. 
Richmond Hill 18, N. ¥.—Virginia 9-8900 
Cable: Transistor New York 
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SQUARE AND RECTANGULAR TUBES 


Produced in any length, shape or size from |" to 
8", wall thickness from .010 to .125. Fabricated 
from dielectric kraft, fish paper, quinterra or com- 
binations, including mylar. Bowed sidewall or 
Di-Formed construction 


~~ oo 


ROUND TUBES 

Produced in any decimal size up to 8’ I. D. Fabricated 
from kraft, fish paper, cellulose acetate, mylar, polysty- 
rene, quinterra, fibre glass and other dielectric materials 


RESINITE COIL FORMS 


These coil forms have the highest resistivity of any res- 
inated product. Furnished plain, embossed, internally 
threaded or triangular shape... also flyback trans- 
former forms 


BOBBINS 


Supplied round, square or rectangular. Cores fabricated 
from any of the above materials. Metal, asbestos, plastic 
or fibre flanges. Constructed to fit smaller spaces and 
permit multiple winding. 


MANDRIL SERVICE 


Accurately ground steel and aluminum coil mandrils at 
cost economy comparable to commonly used undepend- 
able wood or undersized steel mandrils. 


FABRICATING SERVICE 


We have modern high speed equipment to provide you 
with any special shape or form . rolled, spun, flared, 
punched or formed to your particular requirement. 


Ask about Precision’s complete coil form service. 
Request informative bulletin. 


PRECISION PAPER TUBE 


] Flower Street, Hartford, Conn 


For additional information on all items on this page, use post card on last page. 


The Only COMPLETE 
COIL FORM SERVICE 


SQUARE TUBES 
ROUND TUBES 


ia LE 
OTR Del ty 


STOLL BS 


Ete 
NaHS 


Pe Le 
SERVICE 


A 


COMPANY 
2041 West Charleston Street, Chicago 47, Illinois 


Petersion aL ees 


Representatives throughout United States and Canada 


NEW PRODUCTS continued 


rent, and focus-electrode voltage 


and current. 

The unit is completely protected 
by interlocks and has appropriate 
time-delay and 


sequential opera- 


tion built in, to prevent operation 


of any supply before the filament 
bombarder 


Circle P24 


is on and hot and the 


supply is on and up 


inside back cover. 


A-C POWER SUPPLY 


for general utility service 


SLAUGHTER Co., Piqua, Ohio. Model 
109 a-c power supply features a 
fuse protected variable autotrans 
former, a neon pilot light and a 
highly 44-in 
with an essentially 


legible voltmeter 


linear scale. 
Nominal input is 115 v, 60 cps and 
output with 


from 


rating is 3 amperes, 
infinitely 
0 to 135 v. 

With this unit it is practical to 
conduct all operating tests under 
input 
ditions, regardless of line voltage, 


voltage variable 


controlled voltage condi- 
as well as to simulate the effect of 
abnormally high and low voltages 


Circle P25 inside back cover. 


KLYSTRON MODULATOR 


one-megawatt equipment 


LEVINTHAL ELECTRONIC PRODUCTS, 
INC., 2760 Fair Oaks Ave., 
City, Calif., has available model 
PC483 modulator designed for high- 


tedwood 


power tube-development applica- 
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Wanted! 


Engineers to sign on for one of the most 
exciting scientific expeditions of our time: 


The SM-64 Navaho Missile 


The men behind this invitation are pioneers in missile 
development. Ten years ago they started from scratch. 
There were no texts to consult, no rules to follow. 
Today their technological achievements are so great 
... their jobs so broad... there is room at every level 
of engineering for additional mindpower. 

Accept this challenge and you can travel faster and 


~~ 


DOUGLAS K. BAILEY received 
his BS degree from the Univer 
sity of California. He joined 
North American ten years ago 
as a senior design engineer 
Today he is chief, Missile De 
sign Section —responsible for 
missile design engineering and 
analysis. Doug and his family 
live in Long Beach where he 
participates in golf, bowling and 
sports car activities. He is cur 
rently organizing road races in 
Southern California for the Long 
Beach MG Club. 


Write today to: Mr. R. | 


farther than you ever thought 
possible on one of the most 
important programs in the 
North 


American’s complete wea- 


free world today 


pons system responsibility 
for the Air Force SM-64 
Navaho 
Strategic Guided Missile 


Intercontinental 


Unprecedented programs 
have been completed and 
more are to come. Others are 
being developed, modified 
and perfected as we enter an 
other exciting phase follow 
ing a successful flight test 
program at Patrick Air Force 
Base using a test vehicle 
known as the X-10 

The fascinating nature of 
this work has already at- 


and newest alloys 


tracted the world’s best in 
formed missile men. Top-tier 
men have opportunities in 
almost every field of engi- 
neering —including some of 
the most advanced work 
being done today in aerody- 
namics, thermodynamics, 
high temperature materials 
and aero-elasticity 

Solving these problems is 
bringing forth new formulae 
and new production tech- 
niques. One example is Chem 
Mill, the process of shaping 


metals — including titanium 


to previously unattainable designs by 


chemical etching. This method reduces weight in- 


creases strength. The idea came from a North American 


Navy vet GEORGE W. JEFFS 
earned both his BSAE and MSAE 
from the University of Washing 
ton. About 9 years ago he 
started his professional career 
with North American as a junior 
aerodynamics engineer. Now, 5 
promotions later, this 30-year 
old veteran of missile work is 
chief, Advanced Design Section 
He lives in Downey, California 
with his wife and 3 children 
His hobbies include fresh-water 
fishing and hunting for quail 
and pheasant 


Missile engineer 

This is the kind of oppor- 
tunity open to you. You can 
share our knowledge and add 
to it. 

Recent graduate engineers 
can step into established 
groups. Experienced men will 
find even greater opportuni 
ties in the new groups that 
are being formed. And you'll 
do this in a management cli- 
mate that stimulates personal 
growth and rewards it with 
responsibility, professional 
recognition and material ben 
efits. Further, you can con 
tinue your studies with the 
aid of North American's Edu- 
cational Refund Plan... live 
and work in Southern Califor- 
nia in near-ideal climate 


Let us know what kind of creative engineering interests 


you. (Please include highlights of your education and 


eC «perience c.) 


Cunningham, Engineering Personnel Manager, Dept. 91-2-EL 


Missile Development Division, 12214 Lakewood Blvd., Downey, California 


NORTH AMERICAN AVIATION, INC. 
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NEW PRODUCTS continued 


tions. Equipment consists of a 
40-kw X-band magnetron driver; 
a 15-kv power supply rated at 1.6 
Western Electric has announced that their relays ampere with less than 0.1- per- 


Deliquescent Domains 


will no longer be available for sale to manufacturers cent ripple; a complete control 

console for remotely operating the 

klystron and all associated equip- 

ment; a line-type modulator op- 

erating with a pulse length of 

0.5 psec at repetition rates from 

10 to 4,000 cps; and a pulse trans- 

interchangeable by design and mechanically inter former tank including a 140-kv 

| 60-ampere pulse transformer and 

a capacitance voltage divider, as 

well as peak-current and average- 
comparative experience for most applications can om i current monitoring circuits. 

be cited . ea The modulator uses five 1754 

hydrogen thyratrons to handle the 

average power. These tubes are 

sequentially switched by a unique 

ring system that keeps the pulse- 

to-pulse jitter below 0.05 psec. An 

inverse-current circuit with ad- 

justable overload protection as 


The problem — obviously — will be to find satis 


factory equivalents 


The Sigma I ype 72AOZ 160TS can replace the 


Wk 255A polar telegraph relay. It is functionally 


changeable by means of an adapter. The 72 has 


been exposed to such varied field service’ that 


well as a linear charging choke, 
hold-off diodes and a pfn are in- 
cluded in the unit. Circle P26 in- 
side back cover. 


COMPARISON WE 255A AND SIGMA 72A07.-160TS 


» Mina replaceme nt We PROXIMITY CONTROL 
h, depending on your may be used in many ways 


ugh not interchangeable 


MACHINERY ELECTRIFICATION, IN¢é 
Northboro, Mass., has announced 
the development of the MEK-3030 


electronic proximity control. It de- 


not ed an exact duplicate of a Western 
there undoubtedly a suitable Sigma polar 


relay available immediately. If you do, your comments may be all tects the presence of an insulator 
the incentive we need for providing a new design or conductor at the detecting point 
Without making contact with the 
surface 
The MEK-3030 can be used as a 
imit switch which does not require 
physical contact with the control 
ling surface; as a level control of 
, such materials as soap, coal or 
SIGMA INSTRUMENTS, INC.. oil; and as an interface contro! 


Pearl Street, So. Braintree, Boston 85, Massachusetts between two dissimilar fluids. It 
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Inspector 


THIS MAN CAN HELP YOU 
Eliminate cost of incoming magnet wire inspection! 


Phi inspector act is custome! 


agent in the Anaconda magnet 


wire mill 

Result: Anaconda Magnet Wire 
complic with such exactne: to 
pecification that many customers 


have felt it 


1 


| liminate 


iIncomimg insp ction msider 


abl avings in money, time and 


Manpower, 


Palk to the Man from Anaconda 
thout a trial run of Anaconda wire 
it to yourself. Call o1 
Anaconda Wire & Cable 


high quality Company 25 Broadway N 


product at lowest cost York 4. New York 


ask THe man rrom AANACONDA 


For MAGNET WIRE 


More than’ thi custome! i" 


Anaconda qu lity control pa off 


in smoother winding room pel to prove 


formance ind he Ips them pro write 


duce a consistenth veCW 





miniature 


ENCAPSULATED 


pulse transformers 


custom-wound for your needs 


Type MILX...for extreme Type M... for subminiature 


environmental conditions and transistor circuits 


ae ° Sata 
Sams vise ea 
aes . catia 


” 


eo — 2 — ape he 2 4 


Technitrol is equipped to design and produce pulse 
transformers to meet your particular requirements. 
Simply let us know your performance specifications. 
Technitrol’s staff of engineers will test sample trans- 
formers under actual circuit conditions —assuring proper 
performance. All charges for this service are included in 
our low sample quantity price. 


Technitrol also makes a full line of lumped and dis- 
tributed parameter Delay Lines. You may choose from a 
variety of mountings, or again, our engineers will aid you 
in developing special designs. 


for additional information, 
write for Bulletin E166. 


NITROL 
engineering company 


1952 East Allegheny Avenue @ Philadelphia 34, Pennsylvania 


NEW PRODUCTS continued 


features voltage regulation, plug- 
in relay and visible contacts. 


> Specifications—Input voltage is 
115, 60 cps; line consumption, 25 
va; relay capacity, five amperes, 
115 v; contact available, spdt 

The unit works on a principle 
of h-f energy. Complete informa- 
tion is available from the com 
pany Circle P27 inside’ back 
cover. 


CIRCUIT BREAKER 


has improved design 


AIRPAX PRODUCTS Co., Middle River, 
Baltimore 20, Md., announces sev- 
eral significant improvements in 
its miniature magnetic circuit 
breaker. This breaker is specially 
built for use in protecting elec- 
tronic equipment. 

On earlier units it was 0.06 in 
total excursion from 10 to 55 eps. 
Newer production units also with- 
stand 10 g at 55 to 1,000 cps. The 
trip level has also been raised to 
135 percent of rated load current. 
Units are available for interrupt- 
ing 50 volts d-c at currents from 
0.05 to 10 amperes and for inter- 
rupting 120 volts rms, 60 or 400 
cps, at currents from one to 10 
amperes. The toggle bushing of 
this breaker is the same as on 
conventional ON-OFF switches 
Circle P28 inside back cover. 


TRANSIFIER 


video transistor amplifier 


KAY ELECTRIC CO., 14 Maple Ave 
Pine Brook, N. J. Model 126A 
Transifier, a completely transis 
torized broadband video amplifier, 
is a true modular plug-in unit 
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WHAT IS TIME? 


Anything that can be postulated is po 


J 


cience—including timele 


latest table-talk among the rocket and mi 
has to do with the phy (and meta 
ics) of photon propulsion: thrust for a space 
vehicle derived by shooting incredibly concentrated 


beams of light (photons) from its tail. Result 


approachit y that ol light! Round trip to 


TRONICS — February 1, 1957 


Want more informatior 


distant galaxies could thus be accomplished in a 
ingle generation of the crew. Meanwhile, however, 


the Earth would have Passe d through a billion years 


po ibly 


into cosmic oblivion ! 
The space-time ratio is increasingly a factor in 


the calculation of a brand new field of Clence 


..-Work in this field at 


KNOWN as astronautic 


Martin is already at the threshold of tomorrow 


a A oe 
MVE ZA FEN 2 a 


BALTIMORE: DENVER: ORLANDO 
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Question: What Makes NWL 


Transformers Superior ? 


The Answer: 
36 Years Built In’ Experience 


This means long life 
dependability, and low 
cost operation to you. 


Nothelfer Transformers are vacuum-pressure impregnated . . 
all joints over 10 amperes are silver plated, conservative copper 
and steel. Laminations, oriented and most silicone steels are 
annealed in accurately controlled nitrogen atmosphere electric 
furnaces. 


Among various N W L Transformers, these OPEN FRAME TYPES 
are designed for use in dry locations, such as inside panel and 
construction bay racks. They are designed for 55 C (class A) and 
80 C (class B) rise above ambient. in 24 hour a day service. 


ALSO CASED TRANSFORMERS and SPECIAL UNITS 


ESTABLISHED 1920 


(news) 


ug 
e “aa? . 


WINDING LABORATORIES, INC. 


P. O. Box 455, Dept. 102, TRENTON, N. J. 


For additi 


NEW PRODUCTS continued 


with feedback circuit built in for 
stabilized signal gain. All the ad 
vantages provided by transistors 

small size, lightness, portability, 
long-life, rugged operation, low 
power consumption and high con 
version efficiency—are offered by 
this tubeless instrument. 


> Uses—Among the uses served 
are the following: as a preampli 
fier for oscilloscopes and vtvm’s; 
as a humless audio amplifier; as a 
wide-band video amplifier; and as 
a modular in contro! circuitry and 
all types of audio-video electronic 
devices. 

Complete technical specifica 
tions are available from the com 
pany. Circle P29 inside back cover. 


TEST SET 


shows semiconductor lifetime 


MARVELCO ELECTRONICS di lo! 


4 
Cory 1] 


National Aircraft 3411 
Pulare Ave., Burbank, Calif. Now 
Vallable to electron) labora 


orie ] a new test et for deter 
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~~ ASCOP 
PW DATA SYSTEMS 


MULTICHANNEL DATA TRANSMISSION OR RECORDING, USING 
RF CARRIER, FM SUBCARRIER, OR SINGLE MAGNETIC TAPE TRACK 


Pulse width coding and time divi- TYPICAL SYSTEM PERFORMANCE 


sion multiplexing techniques result NUMBER OF DATA CHANNELS 26 41 86 
in systems of large numbers of data SAMPLES/CHANNEL/SECOND 30 20 10 
channels, excellent’ accuracy, and FREQUENCY RESPONSE, CPS 5 3.3 1.6 
Linearity Better than 0.5%, of full scale 


exe eptional sim plic ity of operation og 
Stability Long term drift less than 1°, of full scale 


<— F SERIES MISSILE TELEMETERING SETS 


For short life applications, where the ultimate in compactness, 
ruggedness, and performance are required. Standard pack 
ages as shown are available for 30x30 and 45x20 operation 
Special configurations, using standard functional components 


may be ordered. Some components are sold seporately 


D SERIES MULTICODERS AND 
TELEMETERING SETS > 


For applications where repeated use is required. Available for 
30x30, 45x20, and 90x10 operation, O to 5 volt or O to 30 
millivolt sensitivity, 28 volt DC or 115 volt 400 cycle primary 
power, for RF carrier, FM subcarrier, or magnetic tape 
recording. 45 watt RF power amplifier available 


M SERIES 
PW GROUND STATIONS 


Operate on pulse width signals from 
RF receiver, Subcarrier discriminator, 
or magnetic tape playback unit to 
produce visual monitoring of all 
data channels and reduced graphic 
output records of selected channels, 


in real time 


A SERIES 
ACCESSORY 
EQUIPMENT 


RF Preamplifier units, 
for greatly increased 5 
receiving range, and ystems & Product f 


RF Multicoupler, for G SERIES FIXED INSTALLATION Senior Rf 
operation of up to MULTICODERS (Not shown) 


4 receivers from a 
PW Mult ders for multichannel tape 


m from fixed 
ndard 


single Preamplifier or 
antenna. Broad band 


operation 215 to gned for 


235 megac ycles. 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. © Plainsboro 3-414! 


1641 §$. LaCienaga Bivd 
Los Angeles, Calif., Crestview 1-8870 


Ae eee 2 | THE tft veiw- VOU MOVE THE WORLD 
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NEW PRODUCTS continued 


mining minority cnarge carrier 
lifetime of a semiconductor ma- 
terial. The system is made up of 


three units: a test cabinet, a 5 


Tektronix ose illoscope with a 5: 


ae 
3i 
3) 
»4C dual beam plug-in unit and a 
Tektronix 121 preamplifier. 

A trigger and two signals are 
supplied to the scope from the 
pulse generator and test specimen. 
One signal is the decay character- 

tic of the crystal, the other is a 
tandard decay characteristic. For 
comparison the R-C standard is 
variable by a calibrated control 
on the test cabinet. Comparison 
of the two signals, by using a 
chopped sweep for simultaneous 
display provides a method of 
reading lifetime directly to an ac- 
curacy of 5 percent by adjusting 
both curves for coincidence. Circle 
*30 inside back cover. 


LOOK...Every electronics engineer pals 


needs one. You'll take 


it 5 


yours right out of the MARCH ist aap» 


7 ; Tako 
issue of Electronics. Nii’ ; 


YOUR 1957 eg aa 
RHEEM ELECTRONIC PRODUCTS FILE 


we BEAM POWER TUBE 
of the glass-octal type 


RADIO CORP. OF AMERICA, Harrison, 
N. J. The 6DG6-GT is a beam 
power tube of the glass-octal type 
designed primarily for service as 
an output tube in audio amplifier 
applications. Having a 6.3-v, 1.2 
ampere heater and a maximum 
heater-cathode voltage of 90 Vv, 
the tube is intended especially for 
use in audio equipment requiring 
a tube having high power sensi 
tivity and high efficiency at rela 
tively low plate and No. 2 grid 
voltages 

lor example, in class Al a-f 
service, a single 6DG6-GT operat- 
ing at a plate voltage of 200 v and 
a grid No. 2 voltage of 125 v, will 
deliver 3.8 w of audio power with 
a peak a-f signal-grid voltage of 
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Calvin S. Fuller, Ph.D. in Physical Chemistry from the University of Chicago, a heating currer ough a strip of silicon while diffusing into its sur 


is a pioneer in development of the diffusion technique. Here he controls face a film of aluminum less than 1/50th of a hair's breadth in thickness 


Transistor makers have a very difficult problem. form a microscopic film which can be controlled in 
They must add a mere trace of an “impurity” to thickness to a few millionths of an inch. 
a semiconducting metal. But they must add it only 
in very thin layers, without affecting the bulk of 


the material. 


The diffusion technique opened the way to three 
major sell Laboratories inventions in the semicon 
ductor field: the Bell Solar Battery, Silicon Power 

Bell Laboratories scientists developed an efficient Rectifier and the Diffused Base Transistor. Right 
new way to produce such layers. They expose the now the technique is providing a key to many other 
metal to a hot gas containing the impurity. Atoms developments of great promise for telephony. It is 
bombard the surface and—through a process known another example of how Bell Labs works to improve 


as “diffusion” —force their way into the metal to telephony through fundamental research in materials. 


ay, 
BELL TELEPHONE LABORATORIES (B) 

*, 

te any 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


Want more information? Use post card on last page 





fcontinved 


Circle P31 inside back 


test equ 


4 
aS 
et) 


TS-505 B/U 


MULTIMETER 


SILICON RECTIFIERS 
volts 0-150 have piv rating of 325 v 


DC volts 0-1000 RAYTHEON MFG. Co., 55 Chapel St., 
DC res. 0-1000 megs Newton 58, Mass., has added to 


its line of silicon power rectifiers 
RF up to 500 me the new type CK777 having a peak 


inverse rating of 325 v and an 
average current rating of 5 am 


AN/USM-26 peres at 125 C. Maximum reverse 


current at the piv of 325 v is only 


FREQUEN CY 5 ma and the maximum forward 

COUNTER voltage drop at 10 amperes is only 

2 v. The addition of type CK777 

10 cps to 220 me provides a line of 5-ampere, 125 Cc 

silicon rectifiers having peak in 

verse ratings from 25 to 825 v 

Data are available from the com 

pany Circle P32 inside back 
cover. 


NAY ek 
SPECTRUM 


ANALYZER 
8470 to 9630 mc 


TINY SERVO MOTOR 
x ms a high-precision unit 
northeastern engineering ForD INSTRUMENT ( ei Division of 
Sperry Rand Corp., 31-10 Thom 
on Ave., Long Island City 1, N. Y. 
With nominal dimensions of onl) 


Pus aa uli 
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PACKAGED 
FREQUENCY MANAGEMENT 


JK Sulzer Frequency Standard: For your most precise 
laboratory measurements, the JK SULZER 1 megacycle 
Frequency Standard provides stability of better than 1 part 


K SULZER FREQUENCY 
STANDARD 


in 10° per day. Frequency is variable over a range of 0.9 


c 


cycles or more, and capable of being reset to 5 parts in 10! 


JK Thermystal: An advanced-design frequency control 
unit combining plug-in simplicity with extreme precision 
Frequency stability: 30 to 900 kc, +.0001%; 1000 ke to 
150 mc, +.00005% 


JK THERMYSTAL 


JK Transistor Oscillator: Complete, compact, precise 
plug in signal source providing fixed temperature and 
humidity environment for transistor and circuitry elements 
Frequency stability: (24-hr. period) 1 part in 10° 


JK TRANSISTOR 
OSCILLATOR 


JK Crystal Filters: Compact, rugaed, hermetically-sealed 
and stable, JK CRYSTAL FILTERS (band pass filters) have 
a Frequency Range: 1 mc to 17.5 mc., and are available 
for special filtering purposes to 150 mc. Band Width at 6 
db: 0.01% to 4% of nominal on all frequencies, and up to 
12% for certain frequencies 


JK 
CRYSTAL FILTERS 


JK Glasline Crystals: For ultra stable frequency control 
JK GLASLINE CRYSTALS provide unprecedented stability 


and reliability Compact evacuated and hermetic ally sealed 


JK 
GLASLINE CRYSTALS 


against moisture, contamination, shock, and barometric pres 
sure. Over a complete range of 800 cycles to 5 mc. and up 


JK Military Types: Hermetically-sealed, JK MILITARY 
TYPE CRYSTALS are metal-cased and in Frequency 
Ranges: 16 kc to 100 me 


JK 
MILITARY TYPES 


JK OVENS 


7 JK Ovens: Capable of maintaining set temperatures 
around components or cicuitry with less than +1° C. varia 
| tion over the range of 55° to +100° C 5 JK OVE NS are 
ty? mh ee light compact, inexpensive, uniform and reliable 
' 
—~ * 


THE JAMES KNIGHTS COMPANY Sandwich, illinois 





NEW PRODUCTS 


in. diameter by 1 in. long (plus 
shaft extension) the SM-58 servo 
motor weighs under 1 oz. It is 
widely applicable to servomech- 
anisms, computers, indicating de 
vices, missile control systems, ait 


craft control systems and simila: 


{ ey ‘¢' ype ' equipment 
| l SW ) l | } | > Technical Data—Featuring ex 


a tremely high torque to inertia 
HAS Pilly ANSWER ratio, it operates on 26 v 400 cps 
with a control voltage range of 
0 to 26 v. Typical characteristic 
include: 24-w input; 1/10-w out 
put; 0.063 in.-oz stall torque; 
8,800-rpm no-load speed; 0.00038 
oz-in.” rotor inertia and 64,000 
rad/sec® theoretical acceleration 
at stall. Ambient range 1 75 to 
+200 F. Circle P33 inside back 
cover. 


... before the button 
Ls pushed 


‘ 
4 

' 
our... three...two...one... Fire! 


a tense finger pushe sa button. 
Wroosnu...and a fiery missile un- 
erringly heads for its target. It worked! 
Of course, it had to work. In atomic 
wartare there eno second chanee, 
barnsworth, a division of International 
lelephone and lel ue aph ( orporation, 
deve lope d the uncanny electronic test 
equipment that knows— before the but- 
ton is pushed. This not only avoids 
costly mis-fires or missed targets — it 


actually safeguards our very lives. 


DECADE CAPACITORS 
with polystyrene dielectric 


This is another answer supplied by 
Farnsworth Electronics Company, 
where scientists and engineers of many GENERAL RADIO Co., 275 Massachu 
related skills are applying the vast ex- setts Ave., Cambridge 39, Mass. 
perience and facilities of P'TaT to solve Polystyrene capacitors are now 
many complex problems in the fields offered in the form of decade 


. I ts. The jual apacit« 
of electronics and communications for ARIUS "he individual capacitor 


ailianain atti thee ila units are noninductively wound 
with purified high-molecular 
weight polystyrene tape and care 
fully heat treated. Units are her 
metically sealed in brass cans with 
Teflon insulators. Polystyrene and 
Teflon are used as dielectrics in 
CAREER OPPORTUNITIES: There are important falc bdbdilnadds | the decade switches. The decade 
new openings on our professional staff for ; = | assembly has an insulation re 
graduate engineers and scientists. Write for sistance of greater than 10” ohms 
at 100 v. Dissipation factor is 


FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana | ‘Pe¢ified to be less than 0.0002 in 


A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION the audio range and is usually 


complete information, Confidential 
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Allen-Bradley 


developments 


GREATER COLOR PURITY— BETTER CONVERGENCE 


FULL ROUND YOKE CORES 


FOR COLOR TV 
ALSO BLACK AND WHITE 


Allen-Bradley has developed a method of producing 
ferrite deflection yoke cores as a full 360° ring! Unlike 
cores made from quarter rounds, the new full round 
cores are perfectly concentric and have parallel inner 
surfaces. They require no grinding. The round 

rings are “cracked” into halves and taped for 
shipment. Assembly is quick and economical. The 

tape is rolled back, the core is slipped over the coils, full rounds. end ere 
and the tape put back in place. The core’s concentricity “cracked” into halves 


assures better convergence and greater color purity. _ taped, om 
or easy assembty 


These ferrite yoke 
cores are produced as 


FLARED YOKE FERRITE CORES 


FOR NEW 110 TUBE ... SAVES WEIGHT 


For the new 110° picture tube, Allen-Bradley has devel- 
oped a flared yoke ferrite core whose outer surface 
is also shaped to reduce the amount of material 
required, This makes possible a weight reduction of 
approximately 30% over conventional cylindrical cores. 
The new flared yoke is produced as a solid piece but, 
with the Allen-Bradley method, the yoke is “cracked” 
into halves, yet a perfect ring is maintained. Avail- 
able in Allen-Bradley Class WO-1! 
ferrites which are to be preferred 
because of their uniform magnetic 
characteristics. 
Allen-Bradley Co. 
110 W. Greenfield Ave. 
Milwaukee 4, Wis. 
FERRITE SAVED In Canada 
BY CURVED SHAPE —— Allen-Bradley Canada Ltd., Galt, Ont. 
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ALLEN - BRADLEY 


RADIO, ELECTRONIC, AND TELEVISION COMPONENTS 
—> QUALITY & 
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ENGINEERS & PHYSICISTS €lectronics 


The Johns Hopkins University 


A pplied Physics Laboratory 


ANNOUNCES 


important openings On our guided missile research and 
development staff for men who wish to identify themselves 
with an organization whose prime purpose 1s scientific 


advancement 


Because the Applied Physics Laboratory (APL) exists 
to make rapid strides in science and technology, staff 
members require and receive freedom to inquire, to experi- 
ment, to pursue tangential paths of thought. Such freedoms 
are responsible for findings that frequently touch off a 


chain reaction of creativity throughout the organization. 


As a staff member of APL you will be encouraged to 
determine your own goals and to set your own working 
schedule. You will associate with leaders in many fields, 
all bent on solving problems of exceptional scope and 
complexity. The resources of our 350,000 sq. ft. laboratory 
are complemented by those of the I8 universities and 
industrial Organizations who are working under our tech- 


nical direction on prime contracts 


Equidistant between Baltimore, Md., and Washington, 
D. C., our new laboratory allows staff members to enjoy 
suburban or urban living and the rich cultural, educational 


and research facilities offered by both cities 


Openings Exist In These Fields: 


ANALYSIS: Dynamic analysis of closed-loop control systems; 
analysis and synthesis of guidance systems; counter-counter- 
measures systems, electrical noise and interference 


DESIGN: Control and guidance circuitry; telemetering and data- 
processing equipment; microwave components, antennas, and 
radomes; transistor and magamp applications; external missile 
systems 


TEST: Prototype engineering and field test evaluation 


POR OUR NEW 0-PAGE PUBLICATION DESCRIB 

ING IN DETAIL THE SCOPE OF THE LABORATORY’'S PROGRAMS 

AND THE UNIOUPR ENVIRONMENT IN WHICH STAPF MEMBERS 
YORK AND LIVE 


WRITE 
p { | , | , 
rofessional Staff J ppointments 


The Johns Hopkins University 


APPLIED PHYSICS LABORATORY 
8609 Georgia Avenue « Silver Spring, Maryland 


NEW PRODUCTS continued 


about half that amount. 

Individual type 980 decade capac 
itor units in steps of 0.001, 0.01, and 
0.1 pf are available as well as a 
3-dial type 1419-A decade capaci- 
tor with a range to 1.11 yf in steps 
of 0.001 yf. Circle P34 inside back 
cover. 


VACUUM CAPACITOR 


designed for strenuous use 


DOLINKO & WILKENS, INC., 1907 
Summit Ave., Union City, N. J. 
Type VC500-32 high-capacitance, 
high-voltage, high-current  vac- 
uum capacitor is designed for 
strenuous application in elec- 
tronic heating and transmitting 
equipments. Constructed of OFHC 
copper with Pyrex glass seals and 
bulb it gives low-loss, low-induc- 
tance service in r-f tank usage. 
It is rated at 500 pyuf, 32 kv peak 
and 120 rms amperes. Dimensions 
are 7% in. overall length, 3% in. 
diameter; mounting centers are 
6% in. and contact diameter 2 in. 
Circle P35 inside back cover. 


DELAY LINES 


large delay to size ratio 


MAG ELECTRIC, Electronic Division, 
National Aircraft Corp., 3411 
Tulare Ave., Burbank, Calif. De- 
signed for both commercial and 
military applications, the new 
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February 


] 


1957 


OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature held. Now the McGraw-Hill TecHnicAL WritinG 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production ol INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 


PROCEDURAL GuibES and other collateral literature. More than 150 editorial 


and graphic experts are at your di po al, ready to prepare high-quality 


material to your own or government specifications Save time, save money 
... and make your communications work! Let our staff be your staff for 


technical and business publications 


McGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc. 
$30 West 42nd Street, New York 36, N. Y. e LOngacre 4-3000 


This service is available through ad agencies, 
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YOU can’t 


¢ Exclusive overload cut-out 


/ system. 


* Protection of all 
practical ranges. 


© Protects meter and 
entire internal cir- 
cuit against acciden- 
tal burn-outs. 


Greatest engineering achieve- 
ment in VOM history 


Latest Design 
VOLT-OHM-MILLIAMMETER 


The Model 455 is a new portable multimeter that incorporates the latest engineering ad- 
vancements including the new technique that protects both meter and the entire internal 
circuit against accidental burn-outs. In fact, any high voltage or current may be applied 
directly across any function, including ohms, without danger to the meter movement or 
associated components. 


This instrument is available in two models: Industrial Model 455 ... has a sensitivity of 
20,000 ohms per volt AC or DC; Audio Model 456... has a sensitivity of 20,000 ohms per 
volt DC and 1,000 ohms per volt AC. The 456 also includes DB ranges and provision for 


output measurements 


THE HICKOK ELECTRICAL INSTRUMENT C0. Ask for a demonstration of this most practical 


VOM from your Radio-Electronic Parts Jobber 


10527 Dupont Avenue * Cleveland 8, Ohio today! ... Or write direct for technical details 


IN CANADA: M15. Electronic Sales lid., Ajax, Ont. 


y/ f 


NEW PRODUCTS 


model ED delay lines are now 
available, which provide excep 
tionally large delay to size ratio 
Featured are hybrid forms of bank 
and other layer type windings 
The units discussed are ca in 
sin and are equipped with hole 
or stud type mountings and can be 
furnished with taps. 
Specifications include delay 
range—0.1 to 20.00 psec in multi 
ples of 0.1 psec; rise time, 10 to 
15 percent of delay times; imped- 
ance range, 500 to 5,000 ohms, 
10 percent. Attenuation is 2 per- 
cent per psec delay; distortion, 
less than 5 percent; operating 


temperature, 55 to +125 C; 


working voltage, 500 v d-c. Circle 
P36 inside back cover. 


POWER SUPPLY 


constant current, voltage 


MATTHEW LABORATORIES, 146 River 
dale Ave., Yonkers, N. Y. Model 
CVPS-105 is a dual purpose power 
upply designed to provide either 
constant current or constant volt- 
aye as desired, for use in semi-con- 
ductor and electronics research, o1 
as a general laboratory supply. The 
required current or voltage re- 
mains constant at the selected 
value under varying load or in- 
put line conditions. Regulation is 
provided by feedback loops, a con- 
trol amplifier and series regulator 
tubes. The current or voltage, at 
any desired value from zero to 
maximum, is set by continuously 
variable coarse and fine controls. 

The output is monitored by a 
multirange combination voltmeter- 
milliammeter. On constant cur- 
rent, the output is 0 to 130 ma, 
with the voltage automatically ad 
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Converters 


put stable performance in 


your measuring and servo loops 


¢ gor synchronously-driven choppers convert d-c sig 
nals as low as 10° volt to ac, with freedom from pickup 
and exceptionally low thermal noise 


Ideal for radar, computers, servomechanisms and null 
balance circuits Brown converters are built for long 
dependable service. ‘Thousands of them have been used for 
continuous duty for years in ElectronikK instrument 


In standard models, each contact closes for 55°, of the 
j 


cycle. Other closure cycles can be supplied. Output signal 
Other Brown components lags line voltage by 17 5. Power rating is 0.1 milliwatt 


for servo systems Four standard models are available. In addition, many 
variations can be provided for special requirement 


Shielded low opel cane @ ORDER NOW! Prices from $36.00 (even more favorable 


depending on quantity 





MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, Wayne and Windrim Avenues, Philadelphia 44 
Pa.—in Canada, Toronto 17, Ontario 


Available in these ratings 
N il f 


y 


y 


H| Honeywell 


BROWN inSTRUMEN 
. . 
wo Ww 4) 
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NEW PRODUCTS continued 


justing itself between 0 and 400 v 
On constant voltage, the output 
range is 0 to 500 v and 0 to 200 ma. 
In addition, 6.3 v a-c at 4 amperes 
is provided. Circle P37 _ inside 
back cover. 


PRECISION POT 
in several ganged versions 


LITTON INDUSTRIES, 5873 Rodeo 
Road, Los Angeles 16, Calif 


for Super-Fine Cutting Model No. MD20 2-in. diamete: 
ultraprecision potentiomete is 


of Hard, Brittle Material... available in several ganged ver- 


sions designed for use under ex 


ole tremely rugged  environmenta! 
hs he : conditions. Utilizing a new de 
the Industrial sign, independent may 


linearity 


, ; be provided as close as 0.01 per 
Airb rasiVve Unit cent. For highest stability, the 


resistance coil is externally wound 


on a nonhygroscopic ceramic core 
Many unusual operations — some on a mass-production basis — 


can be performed with our industrial Airbrasive Unit. This which is chemically inert and di 
photograph dramatically illustrates its precise, delicate cutting mensionally stable. For greatest 
ability. Developed from the Air-Dent equipment made by physical strength and dimensional! 
S.S. Wuire for the dental profession, the unit gas-propels a stream 
of abrasive particles at high speed to provide a tast, cool 

and shockless cutting action, 


accuracy, all operating parts are 
supported by a new one piece 


central aluminum hub 
The unit can be used ta etch glass, cut crystals such as germanium 


and other crystalline forms, remove deposited surface coatings. Length of the 10-turn MD20 is 
It can also be used to etch, drill and light-deburr hard, 142 in. In a length of 2% , it 
brittle materials. can be supplied with two gangs of 
This is not all — many other practical uses have been found for 10 turns, a single gang of 15 o1 
the Airbrasive Unit. 4) turns and other combinations 
We'll be glad to test the airbrasive process on your sample of 


turns not readily availible pre 
parts. For further information, just drop us a line, 


viously 


Rugged metal-to-metal trave 


ele ing-nut-stops withstand 500 in.-oz 
e The wiper arm operate inde 
pendently of the stops and, to 


First Name in Airbrasive Cutting minimize wear, only the vw pe) 
touche the resistance element 
Electrical angle is 3,600 deg with 
90-deg overtravel at each end. Re 
sistance values of 1,000 to 100,000 
Wirite 


ohm are standard for the two- 


> orn Off . oan 
Western . rane 10-turn version Torque or 
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Henry Rempt (center), head of the Electronics and 
Armaments Syste ms Division, discusses advanced data 
transmission and data handling systems for A.B.W. 
aircraft with Systems Engineer Bruce MacDonald (left) 


and Dominick Amara, head of the Advanced Sustems De pt 


To electronics engineers 
who seek a wide range of assignments 


® Electronics systems engineering appeals particularly to 
engineers who require varied outlets for their abilities. And 
Division, e interested in 


at Lockheed’s California igineers 


systems endeavor find the broadest field for their efforts. For 
Lockheed’s activities and assignments cover virtually every 
type of aircraft — radar search planes, high-speed fighters 


cargo and passenger transports, bombers, jet trainers and 


other classified projects 


These brief facts illustrate the extent of Lockheed diversifica 


tion and varied assignments 1S models of aircraft are in 
production; 48 major projects are in research and develop 
ment stages. 

will find recent organizational 


Career-minded engineers 


changes at Lockheed of great interest. To keep pace with it 
increasing emphasis on electronics, Lockheed has expanded 
and centralized electronic research and deve lopment under 
Armament Sy Ihe 
expanded division originates and develops all complex elec 


| an kheed 


the Electronics and tems Division 


tronics and armament systems for new urcraft 


NATIONAL ENGINEERS’ WEEK 


eee Ed 


iD li cl Porit 


Engines / po ‘ ing 


keen interest in 


7a q CLpPerience or 
og mis 


ysten activities are invited to 


mrile I VW De 


Law ity 


Dept. 0902 


| 
| 
| 


| 
| 


l'echnical managde ment postition are open ti fields of: 


Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 


antennas and micro-waves. 


Systems engineers in these areas will supervise and partici 


pate in conceiving advanced systems and then performing 
research, development and evaluation up to production 


stages on all Lockheed aircraft 


Previou yvsatem nol nece 


Loe kheed 


who have heen pecrali 


CF perience t ary lo join 


welcomed from 


field of elee 


Inquiries are engineers 
‘ng in a narrou 
and wi 


fronie h to broaden their approach 


California Division 


LOCKHEED 


AIRCRAFT CORPORATION * BURBANK 


CALIFORNIA 





| NEW PRODUCTS continued 
e TE dual section versions is as low as 


1.5 in.-oz. Circle P38 inside back 
will meet your specs for ee 
LIGHTWEIGHT GENERATORS 


FERRITE YOKE CORES 
for tv picture tubes 


ALLEN-BRADLEY Co., 136 West 
Greenfield Ave., Milwaukee 4, 
Wisc., has announced a new fer- 
rite full-round deflection yoke 
core for use in tv picture tube 
assemblies. The yoke core is pres- 


: sed as a ring of perfectly uniform 
Another Typical 


section and circularity. It is then 
Homelite Example 


cracked into two halves for later 
assembly over deflection coils and 
To meet the requirements for lighter, smaller and more powerful fitting to the tube. The mated 
auxiliary gasoline-engine-driven generators for both rotary 
and fixed wing aircraft, Homelite has designed and built several 
special units. 


halves are shipped held together 
mechanically to avoid possible 


, ; damage in transit. Such circular 
Iypical of these new Homelite generators is the Model 34D28 


yokes eliminate the grinding, fitt- 
shown above. 


— 8 , 2 ing and setting necessary with 
Weighing only 67 pounds... almost half the weight of previous 


auxiliaries with comparable power ... this Homelite develops 70 
amperes at 28.5 volts DC and is capable of starting 700 h.p. aircraft : 
engines either directly or with a small battery floated on the line. fectly concentric and parallel. 
Result is better convergence, 


quarter-round sections. Inner and 


outer surfaces are always per- 


Requiring less than 4 cubic feet of storage space, this unit is 
equipped for push button or manual starting and starts without greater color purity and reduced 
preheating in temperatures as low as minus 40 degrees Fahrenheit. assembly time. Circle P39 inside 

back cover. 


Meeting specifications for light turn them over to Homelite. The 
weight, powerful generators . . . for chances are you'll get the most satis- 
both military and commercial ap- factory answer .. . faster. 
plications .. . is the specialty of the Write and our engineers will get in 
house with Homelite. We've been touch with you. 


doing it for close to half a century. 

Homelite builds generators in sizes from .1 5KW 
up to 5KW in all voltages and frequencies... 
or how tough your requirements . . . with either gasoline engine or electric motor drive. 


No matter how new, how different 


PEN o4g VOLTAGE GENERATORS 
Zs use computer circuitry 


si 
—— . an 
a 
Manvtacturers of Homelite # He ae Ec LITE INTERCONTINENTAL DYNAMICS 
Carryable Pumps * CorP., 170 Coolidge Ave., Engle- 


Generators + Blowers ° A DIVISION OF TEXTRON INC wood, N. J., has announced a line of 
Chain Saws YAP VICE 6802 RIVERDALE AVENUE 
PORT CHESTER, N. Y 


Canadian Distributors: Terry Machinery Co., ltd., Toronto, Montreal, Vancouver, Ottawa 


random voltage generators, pro- 
ducing l-f noise with precisely 
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ne of these oscilloscopes 
may belong in YOUR picture 


If an oscilloscope with the right characteristics will help speed progress in 
your work, you'll be interested in the performance range covered by these ten 
Pektronix Oscilloscopes Each has been designed for a particular application, 
from the compact Lype 310 Portable Oscilloscope to the Type 517A special- 
ized for high speed p ilse analysis. Each of the five os tlloscope s designed to 


work with interchangeable plug-in pre implifiers offers an extremely high de 


gree of versatility in a single instrument 


Your complet oscilloscope requirement may be satisfied by one of the more 
versatile instruments. Or, you may have an unusual requirement that can be 


satisfied only by a highly specialized « scilloscope In selecting the right oscil 
loscope for your present ind future needs, a consultation with your Dektronix PLUG-IN UNITS 
’ 54A Wide-Ba 


Field Engineer can be very helpful. It's a matter of great importance to him 
54B Wide B 


that you make the best possible selection, because his term of resps nsibility 
parallels the useful life of your Tektronix instrument ind that’s a huge 


chunk of his future 


roms wees vne SOKIFONIX, Inc. 


ing the advancement of the o 
scope? We have openings for men 
P.0.Box 831 + Portland 7, Oregon 


with creative design ability. Please 
write to Richard Rop equet, Vice 


President, Engineering - Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 
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Edited by DON FINK 


| The MASTER reference in ; 


television technology — 


® to speed your work 
© answer your questions 


® help you get better results 


TELEVISION ENGINEERING HANDBOOK 


Prepared by a staff 
of 33 Specialists 


1483 pages, 6 x 9 
Hundreds of charts 


circuits, tables, and 
illustrations 


$15.00 


Pull 0 examination 


days’ 


before you decide to pur 


chunse See coupon 


TRANSISTORS 


HANDBOOK OF 
SEMICONDUCTOR 
ELECTRONICS 


Edited by LLOYD P. HUNTER 
hy ist, International Busine 
MI re Corporation, Poughkeepsie, ) Y 
101 pages, 6 ¥ 8, 484 illustrations, £12.00 


JUST MAIL THIS FREE EXAMINATION COUPON 


McGraw-Hill Book Company, inc., Dept. L-2 
327 West 41st St., New York 36,N. Y 


! 


fink Teleovisi Enge. Hdbk. $I 


Hunter—Hdbk of Semiconductor 
$12.00 

larku & Zetufl—Hdbk of tndus. Electronic 

Control Circuit 


Print 
® 


CONTROL CIRCUITS 


HANDBOOK OF 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


By JOHN MARKUS and VIN ZELUFF 


blectroni« 
BA ow TD, Uhusteated, 84.7 


— 


e; t card on last page 


NEW PRODUCTS continued 


controlled power frequency 
predetermined am- 


characteris 


spectra and 


plitude probability 


tics. The generators are designed 


to provide ultrastable, accurate 


statistical functions for computer 


analysis, missile system analysis 


instantaneous servo transfe1 


function derivation, radar coun 


studies, as a driving 
source for truls 


shaker 


general |-f noise analysis purposes 


termeasure 
vibration 
and for 


random 


and testing, 


Available in six dif 
covering the fre 
from 0.01 to 50, 
5,000 cycles 


>» Ranges 
ferent models 
quency range 


1.000, 2,000 and and 


l and 5 me, the generators 
whose 


time 


signals 
with 


provide nose 


amplitude distribution 
accurately Gaussian, at an out- 
put level of 5 v rms into 600 ohm 
vith direct-reading calibrated at 
tenuation 

ification are 


P4a 


Complete pe 
available on request. Circle 


inside back cover. 


DAMPER DIODE 


for tv receivers 


RADIO CORP. OF 
N. J. The 


rectifier 


AMERICA, Harrison, 
19AU4 is a 
tube of the 


half-wave 
octal 


glass 


type intended for use as a dampe ! 


diode in horizontal-deflection cit 
cult of black-and-white tv re 
This 


600-ma 


celvel tube is designed with 


an 18.9-v, heater having 
a controlled heating time to insure 
dependable performance in tv re 
series-heater- 


ceiver utilizing 


string arrangement. 
Rated to 


peak invert plate voltage of 4,500 


withstand a maximum 


tube can suppl) 


v (absolute), the 
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Bulova’s ¢ rperimental frequency sorter uses unique fig to heed 


crystal blanks between 2 electrodes, an oscillator in a tank cir 


cuit with the crystal, and a Berkeley 5571 frequency meter 


Aive precise digital reading of fre quency 


Doing o days work in 12/2 minutos! 


Mechanizing military crystal production posed 
plenty of problems for Bulova Research and 
Development Inc. The Signal ¢ orps wanted 
50,000 crystal blanks a day processed, a size 
able increase over the 1500 a day by current 


tec hniques 


From the experimental setup pictured above 
they developed an automat frequen y sorter 
with a capacity of 2 blanks per second, or 1500 
in 12% minutes, (now being built by Berkeley 
Systems Engineering group). Tolerance is 


0.005% of normal frequency, range is 4 to 54 me 


Write now for technical data; 
please address Dept. G-2 


Without the Berkeley 5571] frequency meter as 
a basis, this deve loprne nt would not have been 


poss ible 


The services of Gawler-Knoop, Ber 
keley's engineering representative in the New 
York area, were equally invaluable in making 
this 5571 application and subsequent service a 


sucet for Bulova 


If your work involves measurement of frequency 
ratio, frequency pe riod, or frequency from 0 
cps to 1100 me it will pay you to investigate the 
versatile 5571 —the meter that literally “grows 
with the job 


Berkeley Lrivision 


Wright Avenue, Richmond 4, Californie 


ad omial nan lnatruments, Ine 





PRODUCTS 


a maximum peak plate current of 
1,050 ma and a maximum d-¢ plate 


current of 175 ma A technical 


bulletin is available Circle P41 
inside back cover. 


ND ae ea he 
measuring equipment 


nierference 

the following specifications 
AIR FORCE —MIL-1-6181B 
150 ke to 1000 me 


BuAer — MIL-1-6181B 


NM-10A (AN /URM-6B) 
150 ke to 1000 me 14 kes to 250 kes 
BuShips — MIL-1-16910A (Ships) 


14 keto 1000 me y TINY TWIN TRIODE 
SIGNAL CORPS —MIL-1-11683A with low microphonics 


150 ke to 1000 me 


SIGNAL CORPS —MIL-S-10379A ao ! ne aenees Suneee sms ee ree 


Newton 58, Mass. Designed e 
150 ke to 1000 me 


cially for d-c amplifier and 
puter applications, the 
NM-20B (AN /PRM-1A) | CK6832 is a subminiature 
QUASI-PEAK ond AVERAGE rah ae eee triode with unusually low 


ty) detector funct QUASI-PEAK - E phonics and grid current It 
ASA > 


noe 


A 


mmendat controlled for balance between the 
ot Grern (inters | : 3 two sections including stabilit 


, _ with time, shock and variation in 
F.C.C. PART Now eftfe er 
NM-30A (AN/URM-47) heater voltage 
20 mcs to 400 mcs TT 
The CK6832 is electricall) imi 
lar to the miniature type CK5755 


Circle P42 inside back cover. 


Write Stoddart Aircraft Radio Co NM-50A (AN /URM-17) 
Inc., for your free copy of the neu 375 mcs to 1000 mcs 
revised EF C.C. Part 15 


The Stoddart NM-40A is an entirely new radio 
interference-field intensity measuring equipment 
it is the commercial equivalent of the Navy typ 

AN/URM-41 and is tunable over the audio and 
radio frequency range of 30 CPS to 15 ke. it per 

forms vital functions never before available in a 
tunable equipment covering this frequency range 
Electric and magnetic fields may be measured 
independently over this range using newly 
developed pick-up devices. Measurements can be 

made with a 3 db bandwidth variable from 10 CPS TINY CAPACITORS 
to 60 CPS and with a 15 ke wide broadband 


to 60 CPS a high-dielectric constants 


SPRAGUE ELECTRIC Co., 125 Maz 
hall St., North Adams, Ma ha 
tandardized for mass production 








a new subminiature series of high 

: , dielectric constant Cera-mite ca 

STODDART A may Co., Ine, scaliiia: maiid tex Sobaatenes 
radios and similar application 

ECE LIC MUL MMA a a they are rated at 50 v d-c. They 
have been tooled for volume pro 
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Why is COUNTROL 


important in every business today? 


Countless times a day, every business needs to know 
“how many? how much? how far? ” and 
many other questions that can be answered only by 
facts-in-figures. But how to get these figures . from so 
many different machines, processes, Operations and 
systems? Veeder-Root Counters are doing it 

every day, by means of 


MECHANICAL COUNTING 


Small Resets count strokes, turns, or pieces 
are used by thousands for moderate duty in 
parts inspection, quality control, conveyors, ELECTRICAL COUNTING 


machine tools, light presses, et These remote-indicating counters bring your 


production machines as close as your office 
wall. AC or DC, they can be connected in series 
with any simple switch, and will transmit pro 
duction figures instantly over any distance 
May be panel-mounted in groups 


HAND COUNTING 


Where objects or units cannot be counted elec 

trically or mechanically, hand-operated count 
ers like this Hand Tally do the job. For in 
tance, quick spot checks of production or 
performance, traffic count, inventory, etc. Fits 
palm of hand, counts one for each pressure of 
thumb lever, resets to zero by turning knob 


CONTROLLING 


Set it for the exact number of turns, pieces, or 
operations required and this Predetermin 


Insist on Standard ing Counter will control the run exactly pre 


; venting over-runs and shortages. When the 
WE gr DE R- ROO r predetermined number is reached, counter will 
light a light, ring a bell, or actuate a stop-motion 


COUN ’ ERS IN SUM: // it can be counted or controlled 


count on Veeder-Root to do it. Get in touch with your 


from your Industrial Industrial Supply Distributor for standard counters 
. . for application to your production machines and proc- 
Supply Distributor \ 


esses. And get in touch with Veeder-Root for counters 
to be built into original equipment. Veeder-Root 


a ee Inc., Hartford 2, Connecticut. 
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Models 611 and 612 are popular 
instruments in research and design 
laboratories, vacuum tube plants, 
transmitter manufacturing plants, 
and in fixed and mobile communi- 
cation services 


They are ruggedly buile for portable 
use, and are as simple to use as a DA 
voltmeter. The power absorbing load 
resistor is non-radiating, thus prevent- 
ing transmission of unwanted signals 
which interfere with message traffic 
in communication services 


Frequency range: 30 to 500 MC (30 to 
1,000 MC by special calibration) 


Impedance: 51.55 OHMS —VSWR less 
than 1.1 


Accuracy: Within 5°, of full scale 


T £ R Per A Li Be E Input connector: Female “N" which mates 


with UG-21 or UG-21B. Adapter 
DIRECT READING “ith UG 3 apter 


is supplied to mate 


R. F. WATTMETERS VHF plug, PLISS 


(DUAL RANGE) Special Scalo Model “Gis” are avail 


MODEL 611 ~--0-15 and 0-60 Worts able as low as '% watt full scale, and 
MODEL 612~—0-20 and 0-80 Worts other models as high as 5 KW full scale. 
IMPEDANCE —51'4 Ohms Catalog Furnished on Request 


aad J chal ed VAN GROOS 
ELECTRONIC CORP. COMPANY 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


aa) rem Cale 


Shermen Ooks, Col. 


NEED TUBE CRADLES? 
You Specify... We'll Satisfy 


Augat cradles are life-savers for your sub-miniature 
tubes, resistors and capacitors. They hold compo- 
nents firm and steady and provide definite assurance 
of long life against shock and vibration 

You can order Augat cradles in many type 
diameters ranging from .175 to one inch, normally 
made from 1065 hardened steel cadmium plated 
beryllium copper alloy 25 heat treated and silver 
plated or heat treated silver magnesium nickel. Spe 
cial fitnashe S may be obt aire d fo your spec ificauons 


If your requirements ave not listed in 
our catalog, write us for information 


on cradles made to your specifications, 


UGAT BROS. inc. 


PERRY AVENUE * ATTLEBORO, MASS. 


NEW PRODUCTS 


duction in tandard capacitances 
of 0.005. 0.01. 0.025, 0.05 and 0.1 uf 

Full performance characteris- 
tics on the bantam capac itors are 
given in engineering data sheet 


6121. Cirele P43 inside back cover. 


TINY COAX PARTS 
incorporate BNC connectors 


\IICROLAB, 71 Okner Parkway, Liv 
ingston, N. J., announces a new 
ine of miniaturized coaxial com- 
wnents incorporating type BNC 
connectors. The line is designed 
for airborne and other applica- 
tions requiring compact, light- 
eight components. 
Included are fixed pad attenu- 
3, coax terminations, low pass 
and high pass filters, power 
dividers, crystal mounts § and 
double stub tuners. The line pro- 
ides considerable space and 
weight conservation for missile 
and aircraft designers without 
sacrificing electrical performance. 
A complete catalog of miniaturized 
components is available on re- 
quest. Circle P44 inside back 
cover. 


SOLDER RESIST 


for printed circuits 


LONDON CHEMICAL Co., IN« 1535 
N. 3lst Ave., Melrose Park, Ill. A 
new solder resist which permits 
elective soldering minimizes 
bridging over close tolerances and 
reduces solder waste has been de 
veloped for printed circuits. The 
PC No. 33 solder resist is an or- 
ganic coating which affords high 
insulating resistance across the 
circuit pattern. It has a low tem- 
perature cure of 200 F and re 
quires a cure time of only 20 to 
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the Adelrcate tOWwGh ceo sntret 


of times in many different ways to build a rugged Varian klystron cathode 
In airborne use, the cathode must operate with complete reliability 
withstand constant shock and vibration without malfunction or failure 
It takes a delicate touch in the use of intricate fabrication techniques to build 
small yet rugged cathodes. For example, the tiny cathode button — often 
not much larger than the head of a pin — ts carefully electropolished, then 
spray-coated with a precisely controlled mixture of rare earth oxides. Why? 
To assure uniform emission of electrons vital factor in reliable performance 
Optimum structural rigidity ts achieved by skillful metallic bonding of each 
electrode to a ceramic disc connections are individually brazed with a 
copper-gold alloy. Pressure-ventilated assembly benches are used to 
keep air superclean prevent contamination from microscopic particle 
which might affect performance or cause failure 
Painstaking techniques like these exemplify Varian’s manufacture of 


more than 60 different klystrons for every application 


VARIAN associates 


/}/} ® aro ALTO, CALIFORNIA 
“IM i 


A 
Representatives in all principal cities 


FOR COMPLETE INFORMATION te the Varian Klystron Catalog address Applications Engineering Department K-2 
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quothes Sir Launcelot e Smart 


Prclustrial Furniture methink 
fair to conve ye whole world to 
oode ftactory seating 

Exceeding function with comfort doth 
idd zest to endeavor prolong 


fabled 


iptne 


king 


ilertnes out-bounty ye 
Patisomn 


Ye Royal 


bring to the a 


Adjustable Chau ind Stools 
cmbly table. drafting room 
lactor ollie ima production machine a 


complete array of turdy steel seating de 


med by correct-posture specialists 


Thy most stalwart Knight thy fairest 
laiden thy karl ot Exchequer (ye Prince 
Pockethboohk 


tivue-lree Royal 


ol ve all will applaud fa 
Scating bach 
crowning achievement 


bor the world 


tool low 


piece Is a 


finest mdustrial chairs and 


idrobes, cabinet machine 
tands, foremen’s desk and efhoient verti 


cal files ec your Royal Dealer 


coupon Thowe 


7 Y 
A 


Model 625 


or maul ye 


Model 515 Model 624 Model 511 


ROYAL METAL MANUFACTURING COMPANY 
175 N. Michigan Ave., Chicago 1, tl., Dept. 30-C 


Please send me tree 24-page Catalog No. 7001, 
Royal Seating tor Modern Industry; Complete in 
formation on Royal Verti-File Vertical Filing 


Individual 

Company 

Street 

City & State a 


Oe Ce REUe ce vereseerreessrecserensonsee 
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NEW PRODUCTS 


10 minutes. The film it deposits is 


resistant to peeling, pitting o1 
blistering and will not break down 
at high solder pot 
up to 650 F, with 


10 to 15 sec 


temperature 


Immersion of 


> Application—Recommended pro 
cedure call 
with a 165-mesh stainless-steel o1 
equivalent silk 
they are cured for 20 to 30 min 
utes at 200 F 


for screening circuits 
creen, after which 


Regular assembly 
fluxing and soldering can proceed 
immediately after the circuit cool 
resist can be applied as re 
or thinned to desired vis 
with PC No. 33 solder re 
Circle P45 


tninne) inside 


hack cover. 


MATCHING UNIT 
used with audio oscillator 
WAVEFORMS, INC., 333 Sixth Ave., 


New York 14, N. ¥ 


new device for use 


announces a 
with the 510B 
The T-10 match- 


ing unit consists of a repeat coil 


audio oscillator 


and resistive network designed to 
furnish a balanced signal of up to 
~ dbm. Impedances of 150 or 


600 ohms » percent over the 


range 1% cps to 50 ke are selected 


by straps at the binding posts. 
The unit is housed in a sheet 
which forms a 
part of the 
Price $40 


inside back cover. 


metal enclosure 
oscillato. 


Circle P46 


permanent 
assembly, 


RESISTOR BOBBINS 
composed of expoxide resin 


NORRICH PLASTICS CorP., 35 E. 82 
St., New York, N. Y. A new line 
of bobbins, used for the construc- 


tion of hermetically sealed re 


ACME 
ISONEL 
WIRE 


Plus Acme +150 VARNISH 
Equals Class B 


Equals MIL-T-27A Class S$ 


Freed Transformer Co., Inc., Brook 
lyn, N. Y., a leader in engineering 
ind manutacturing of transformers 


il) re 


actors for the electronics in 


dustry la found n the above 
olution to the manu 
1 performance prol 


B (MIL-T-27A, Clas 
] Military units 


ol ( la 
mercial at 

Acm Isonel Wu is a Cla B 
(MIL-1 A Class S) wire 


| I insulation 


How 
Sy ten 


] 
rrormance only be achieved 


when this wire 1s impregnated with 


ny itib] Vari h Acme tt | ) 


Varnish does not 1 
quire a high temperature cure. It 


has excellent resistance to oil: 


all th 
pecification MII 
( B ype M for 


quipment. In fact, 1 


I 


+150 Varnish meet 


ents of 


the heat resistance requir 


ments of this cification by 50% 


Acme 3¢150 Varnish improves ther 


mal stability, while maintaining di 
ength when used in Cla 
7A Cla S) winding 


B (MII 


proouct ume. Pe 


electronics (Sia 
'56 BUYERS’ GUIDE 


ACME WIRE CO. 


NEW HAVEN, CONN. 


MAGNET WIRE + COILS 

VARNISHED INSULATIONS 

INSULATING VARNISHES 
AND COMPOUNDS 
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Conduct Surveys 


Sell Direct 


Direct Mail is a necessary supplement to a well 


rounded Business Paper advertising program. 


600,000 actual names of the top buying influences 
in all the fields covered by the McGraw-Hill publi- 
cations make up our 150 mailing lists. These lists 
are built and maintained primarily for our own use, 
but they are available to you for Direct Mail pur 
poses. Pick out a list of YOUR prospects from our 


Industrial Direct Mail Catalogue 


Aid Dealer Relations 


Merchandise your advertising 
Get leads for your salesmen 
Get inquiries about your product or service 


Pin-point geographical or functional groups 


Bujld up weak territories 


More and more, progressive companies are using 
Industrial Direct Mail regularly as an advertising 
medium. They effectively allocate a portion of their 
ad budgets to this second medium at the same time 


as they concentrate on the best business publications. 


For complete, detailed information about our serv- 
ice, fill in the coupon or write for your copy of our 


free Business and Industrial Direct Mail catalogue. 


Direct Mail Division 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the 


McGraw-Hill ‘Industrial Dicect Mail Catalogue.” 


We 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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(SERIES 130 RELAY) 
THE MOST USEFUL RELAY FOR INDUSTRIAL APPLICATION 


tW GENERAL PURPOSE RELAY 


LARGE 
BINDING. HEAD SCREWS 
for No. 12 Wire or Lugs 


MULTLPOSITION 
REMOVABLE 
MOUNTING BASE 


NO OTHER RELAY 1S SO VERSATILE 
SPECIFICATIONS 


RATINGS COILS MOUNTING BASE 


20 amp. at 115 V AC 4&4 DC to 230V Metal strap or bokelite 
Base can he rotated 90 
degrees either direction 
for mounting convenience. 


CONTACTS 
Single-and double pole 
Single-and-double throw 


60 Cy. AC or 24 V OC (Interchangeable) 


Aux. DT contacts available UL. Approved Power—?2 watts 


DIMENSIONS base—1" « 3%,” 


Request complete data on Series 130 Relay. 


pL a SIGNALS 


RELAYS LONG BRANCH, N. J 


D-79 GAUSSMETER 


Means More 


In MAGNETICS . od 


HERE’S WHY: 
Reads 10 to 30,000 Gauss Flux Fields 
Probe is only .025” thick 
Active area .01 square inches 
Net Weight 10-1/2 Ibs. 
Power Supply 105-125 Volts, 50-60 Cycle 
Overall size 13” high, 10-1/2” wide, 6-3/4” deep 


Precision built to give accurate flux density measurement and determine 
“flow” direction. The unit also locates and measures “‘stray fields,” plots 
variations in strength, and is ideal for checking production lots against 
a standard, Simple to operate, the D-79 gives no ballistic reading . . . 


doesn't jerk or pull. Comes in protective carrying case. 


Write for literature Dept. E-257 


1075 STEWART AVE 


DAL Aid): 5 | ae 


Ploneer 11-2700 


NEW PRODUCTS continued 


istors, are machined from filled 
thermosetting epoxide resin rods. 
This resin was selected because of 
its exceptional electrical and 
mechanical properties. Its out- 
tanding adhesion quality is ideal 
for hermetic sealing of wire wound 
resistors. 

The bobbins are not affected by 

extremes in humidity, altitudes nor 
corrosive influences. The potting 
compound used for the encapsulat- 
ing of the resistors is composed of 
the same resin as the bobbin form. 
This technique insures the her- 
metically sealed condition of the 
resistor at extreme temperatures, 
ince the bobbin and encapsula- 
tion contract and expand to the 
ame degree Circle P47 inside 
back cover. 


o 
MONITORSCOPE 
aid to the medical field 


ESSENTIAL ELECTRONICS CorP., 1011 
Cleveland 14, Ohio. 
The Monitorscope permits instan- 


Power Ave. 


taneous observation of the elec- 
trocardiograms, electroencephalo- 
grams and electromyograms of a 
patient in the operating room or 
in the laboratory. It is an oscil- 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


PHENOL MELAMINE SILICONE 


Tips for designers 


Ay 


j 
> 


Aircraft fuel gage tank unit uses a tube of 
unusual 


Taylor epoxy glass base laminate an 


material noted for excellent corrosion resistance 


and electrical insulation over a wide humidity 


range 


Welders’ helmets are fabricated from tough 


durable Taylor vulcanized fibre readily formed 


to many desired contours 


Base plate for high-voltage TV component, 
punched from Taylor canvas melamine laminate, 


has high dielectr strength and ar resistance 


Rollers for flush doors are now beir 


g made from 
Taylor paper base tubing with ball bearing insert 


providing smooth, silent operation at a low cost, 


NEW TAYLOR 


COPPER-CLAD LAMINATES 
Taylor 
Copper Clad and ‘Taylor XX XP 
142 cold 


GEC gia 
punching (paper 


phenol Copper-Clad Taylor 
uses high purity rolled copper 
on base materials with out 


tanding electrical properti 
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TAY Ss OR 


Shop Talk 


FTERE CO. 


Plants in Norristown, Pa. and la Verne, Calif 


EPOXY LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIGRE 


Interval timer switches, made by P.R. Mallory & Co. Inc., use various grades 


of Taylor paper base phenol laminates for cams and terminal boards. 


These laminates provide electrical insulation, strength, dimensional stability 


Tough specifications? 
check Taylor phenol laminates 


Choose from over 30 grades of 


‘Taylor phenol laminates, for the 
combination of electrical, physical, 
and machining properties you 
want. These rugged, versatile 
laminates can meet your most de- 
manding specifications, improve 
end-product performance. . . and 
bring you major savings in ma- 
terial and fabrication costs. 


These laminates, consisting of a 
paper, cotton fabric, asbestos, 
glass cloth or nylon base impreg- 
nated with Phenol resins, were 
developed to meet the need for 
dependable, moisture resistant 
insulation. They possess high 
dielectricand mechanical strength. 
Unaffected by heat or cold (except 
extremely high temperatures) they 
resist oils and most chemicals, and 
are especially suited to the punch- 
ing and machining of accurately- 
sized parts. Because of their high 
moisture-resistance qualities, 


Want more information? Use post card on last page 


Taylor phenol laminates will not 
readily warp or become distorted 
when subjected to alternating wet 
and dry conditions. 


You'll like the way these laminates 
handle in the shop .. . how they 
punch and stake cleanly, how 
they readily machine to hairline 
tolerances. And you'll like the 
way they perform in product 
application, how they retain their 
original characteristics over long 
periods of time and under severe 
operating conditions, 


Taylor offers the service of its 
field specialists to help you choose 
the grade of material that matches 
the exact requirements of your 
application. Check with Taylor 
now. Write for the general catalog 
of Taylor materials. And contact 
your nearest Taylor sales engineer 
for a discussion of your particular 
requirements. 
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BEST ANSWER 
for Tower 
Jobs—ROHN 


7 «AMERICA’S FINEST 
COMMUNICATIONS 
TOWER OF ITS KIND 
.. WITH EXCLUSIVE 
BUILT-IN ECONOMY 


@e REDUCE COSTS 
by getting the right 
tower for the right 
job. When a job calls 
for a medium weight 
tower from 200-300 
ft. guyed, or self-sup- 
porting from 50-66 ft., 
a Rohn tower can do 
the job at far less cost. 
Check your particular 
tower needs against 
the “job-rating” a 


Rohn 


you'll save money 
e HOT DIPPED 
GALVANIZED 


finishes are 


tower has and 


available 
The erection is quick 
and easy as all towers 
are in 10 ft 
Rohn 
signed for economy in 


sections 


towers are de- 


erection as no specially 
trained help is re- 


quired 


@®PROVEN DESIGN 
that has been tested 
with thousands of in- 


Workman- 


ship is unexcelled 


stallations 


Mass production ma- 
chinery is used for 
precision fabrication 
yet a big reduction in 


labor cost 


Picture illustrates 300 ft Rohn No 


Tower installation as being used for co 
munity television by Caspian Community 
i Corp Caspian Michigan 


Write, wire or phone 
for data and prices 
and nearest source of 
supply. ROHN repre- 
sentatives are coast-to- 
coast to serve you. 


ROHN Manufacturing Co. 


116 Limestone, Bellevue 
Peoria, Illinois 


Pioneer Manufacturers of TV and Com- 
munication Towers of All Kinds. 


328 For additional information on all items on this page, use post card on last page. 


NEW PRODUCTS 


continued 


loscope distinguished by its 17-in., 


multichannel, long-persistent c-1 
its mobility; its 


and its 


screen; adapta- 

bility 

safety. 
With 


nels 


operating room 


two or four chan- 


that 
independently 


either 
(optional) may be op- 


erated and simul- 
taneously, the Monitorscope dis- 
plays the EKG, EEG or EMG in 
large complexes, each channel ap- 
horizontal 
When all channels are not 
needed, the unused traces may be 
turned off. 


For safety of operation during 


pearing aS a separate 


trace. 


surgery, the Monitorscope is 
equipped with a frame which ele- 
vates the cabinet above 5 ft for 
operating 


ers it for transport. 


and low- 
Each unit is 
equipped with an output jack for 
operating either direct-writing or 
photographic recorders, so that re 


room service 


well as monitoring is 
Direct 


large screen 


cording as 
possible simultaneously. 
photography of the 
is also possible. 
Further information and an il 
lustrated 
Circle P48 inside back cover. 


brochure are available. 


¢ 


SMALL THERMOSTAT 


is hermetically sealed 
Market 


J., has available 


GEORGE ULANET Co., 425 
St., Newark 5, N. 
in quantity a hermetically sealed 
surface-sensing miniature thermo 
that 
and military applications. 


aircraft 
New de 
path be 


stat meets stringent 


sign shortens the heat 


tween the mounting surface and 


thermal-sensing element thus de 


creasing the response time ovet 
50 percent. 

Units are precalibrated to spe 
cified temperature and adjustment 
relief con- 


screw is sealed. Strain 


struction calibration 
drift 
to temperature variation between 
50 C and +200 C., 
Size is ye in. 


prevents 


when the unit is subjected 


wide, vs in. high 


MODEL MHISA For mounting 
on drums having as few as 
309 channels or a 
several hundred 
sign 


many as 
Simple De- 
Flexible Operation 
Low Noise~High Voltage 
Insulation. Moisture Proof 
unit completely encapsulated 


CHARACTERISTICS 
Recording System; Non-return to 
zero. Drum Speed; 2300 in. per sec 
Writing Current; 70 ma. Cell 
Density; 100 bits per in. Head to 
Drum Spacing; 001 inch. Drum 
Coating: Red oxide, 001 in. thick 
Output; 1 volt peak to peak 
Track Width; 125 in 
Core Width; 090 in 


The performance 

characteriatica of 

Model MH1I5A can 

be incorporated in 

the MHI0A case 
if desired 


LIBRASCOPE 


READ-RECORD 
HEADS 


Specifically Designed for Reading or 
Recording on Magnetic Drum Memory Systems 


MODEL MHIOA De 
use with an eccentric for 
radial position adjustment in 


igned for 


relation to the drum. Low 
write current. High readback 
2 piece sintered fer 
rite core, Potted. Dimension 


ally table 


voltage 


CHARACTERISTICS 
Recording System; Non-return to 
zero. Drum Speed; 1200 in. per 
sec. Writing Current; 20 ma. Cell 
Density; 100 bits per in. Head to 
Drum Spacing; .001 in. Drum Coat 
ing; Red oxide .001 in. thick 
Output; 0.5 volt peak to peak 
Track Width; 062 in 
Core Width; 040 in 


Other modela available 


write for brochure 


IBRASCOPE 


808 WESTERN AVENUE GLENDALE, CALIFORNIA 


February 1, 1957 — ELECTRONICS 





General Plate 


COPPER CORED 
Glass Sealing Alloy Wire 


Increases Electrical Conductivity — Saves Time — Cuts Cost 


Here’s a case where two metals are 


much better than one. Built 
around a 30° copper clad core, 
General Plate Glass Sealing Alloy 
Wires have up to three times more 
electrical conductivity than solid 
lead wires of the same size. 

This means you can substan- 
tially increase the current carry- 
ing capacity of your solid sealed 
leads without going to larger di- 
ameters or, if you have a mini- 
aturization problem, you can re 
duce sealing wire diameters cor- 
respondingly by Genera 


Plate Cored, Wire. 
General 


using 


Plate Copper Cored 


Glass Sealing Wires are being used 
more and more for better perform- 
ing glass-to-metal seals in her- 
metically sealed devices such as 
switches, 
and vacuum tubes. 

General Plate Copper Cored 


relays, coils, controls 


Glass Sealing Wires are now avail- 


able in #52 alloy, Type 446 Stain- 
less, low carbon steel and other 
glass sealing alloys. Write ‘or 
Technical Data Bulletin 706. 

For full details on the complete 
line of General Plate Clad Metals, 
write today for your free copy of 
our new PR-700A Catalog. 


You can profit by using General Plate Clad Metals 


METALS & CONTROLS 


General Plate Division 


CORPORATION 


1302 Forest Street 
Attleboro, Massachusetts 


Want more information? Use post card on last page 
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NEED A 


“Multi-Switeh"? - 


TM Ml Tet: ig 
How soon can we get delivery? 
How much will it cost? 


Flexible tools make possi- 
ble easy adaptation to 
your requirements. 
Functions to meet your 
PEs 

Single or multiple bank 
assemblies. 

eae Te 
nated push-button designs. 


These are points to check with 
Switchcraft—one of the largest 
producers of Multi-Switches. 


Proven for 36 months 


in hundreds of diflerent applications other new 
2 


and many 


tch”’ 
Multi Swi ts at the 


Compone” 


: ing 
dio Engineer 
Ra h 


Marc 
ak COLIseU 


See this 


Show 


1336 N. Halsted St., Chicago 22, Ill. 


Canadian Rep: Atlas Radio Corp., Ltd, 
50 Wingold Ave., Toronto, Canada 


new YO 


_ 


Wide range of 


shapes and sizes 


@ '\-pc. Nylon molding 


speeds winding 


7 Irregular shapes 


and special materials 


NOW avaltable from stocke 


ready-for-use 


NOW Grie flers a wide variety of nylon coil 
Automatically mass produced at § 
izes from ‘4° diameter / 


n up to 7% diameter 


WRITE FOR FULL 
INFORMATION 


« 
GRIES REPRODUCER CORP. 
151 Beechwood Ave, New Rochelle, N.Y 
NEw Rochelle 3-8600 , 


World's Foremost Producer 


f Small Die Castings 


For additional information on all items on this page 


exclusive of terminals, in. long 


Ratings are: 5 amy 28 v d 


ere 1-< 
noninductive load; 5 ampere 115 
a-( Circle P49 inside back 


cover. 


OSCILLOGRAPH TUBE 


for pulse-modulated uses 


RADIO CorP. OF AMERICA, Harrisor 
N. J. The 5FP14-A is a 5-in. oscil 
lograph tube featuring high reso 
lution capability and a medium 
long persistence characteristic. It 
is intended particularly for pulse- 
modulated application uch as 
radar indicator ervice 
Employing magnetic focus and 
magnetic deflection, the tube 1 
designed with a_ high-resolution 
gun capable of providing a line 
whose width will not exceed 0.010 
in. measured with ultor current of 
200 pa, ultor voltage of 4,000 
and 49-line 
oF P14-A ha 
53 deg and a minimum useful 


Circle 


hrinking raster. The 


i deflection angle of 


creen diameter of 4} in 


P50 inside back cover. 


DECADE SCALER 
with long term reliability 


ELECTRICAL AND PHYSICAL INSTRI 
MENT COoRP., 42-19 27th St., Long 
Island City 1, N. Y. The model 


i 1957 
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Engineers WV 


TAKE MAN 
HIGHER...FASTER 
... THAN EVER 
BEFORE 


The men who crez 
sonic, high flying 
engineer them to 
phenomena of the 
dee} blue space, vil 
hour winds fight each 


temperatures an i 
become incredibDi contr 
The airplane of the futur 
overcome all the | 
tric environment 
house 
At tw 
lowest t 
plane is 
num alle 
Mach 34 temperatu 
boiling 650 And 
is just one | ickage of pt 


{ 


ing todays air Cnh 


man more to be unw 
space-age accomplishmen 


The acronauti 


ever, an outline 


Af: 
5 thhd a 


CHUCK PRICE « 


NORTH AM 
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ows that its configu 
1 tO reduce friction 
thin the nose 


detached shock 


vancement of 


ment on the 2 )—a Manned ai 
for the investigation of speeds and 
peratures at very high altitudes — is 
n prog 
Write tod for full partic 
Mr. T. J. Wescombe, Engineering Person 


| Manager ept. 29EL. North American 


Aviation, Inc., Los Angeles 45, California 


HAROLD RAIKLEN 


AN AVIATION, INC. 





RELAYS 


OT elie -tale tate) 


to YOUR Specs 
pe a me 


Class 33 Midget, | 
Sub-miniature 

D.C. Also available 
in special low ca 
pacitance model 


Class 1 Versa 
tile D.C. Latch 
ing Type also 
at ailable 


22 Versatile 
or Da Wide 


selection of varia 


Engineered and manufactured to 
highest standards of reliability 
Available with 
shock, vibration and 
change to meet military specs 


resistance to 


temperature 


Special variations engineered to 
meet exacting service and applica 
tion requirements 

Whatever you 
us what you need 


service 


just tell 


Send for Catalog describing Class 33, 
Class 11 and Class 22 Relays for A.C. or 
D.C,, open, plug-in, dustproof, hermeti 
cally sealed and many special models 


MAGNECRAFT ELECTRIC CO 


For additional information on all items on this page, use post card on last page 


NEW PRODUCTS (continued 


414 fast decade scale of 1,000 has 
been designed to allow accurate 
high speed counting with a long 
term reliability previously ap- 
proached only in much 
equipment. The gated decade sys- 
feedback and 


makes possible a decade with a 


slower 
tem does not use 


large bias range and an inherent 
reliability approaching that of a 
binary. Diode input coupling to 
flip-flop in the 10-me and 
l-me sections and at the input of 
further en- 


each 
the slower decades 
hance reliability. 

A high 


blower 


capacity forced air 


system keeps operating 
temperature and moisture content 
low. 

A five-digit 


which 


register 
automatically 


electrical 
with 
the scaling stages follows a scale 


resets 


of 1,000 which can be increased 
on special order up to a scale of 
1,000,000. Pulse resolution is 0.1 


psec and continuous counting 


rates to 10 million per sec can be 
provided. Circle P51 inside back 


cover. 


PLUG-IN MODULE 


uses printed circuits 


ARTHUR Mra. Co., New 
Hope, Pa., has announced a new 


ANSLEY 
modular construction using stand 
ard printed-circuit materials and 
techniques with standard compo 
Called the Plus module, it 


features 


nents 
compactness, rugged 


mechanical construction, great 


flexibility of design and easy ac 
cessibility of the components for 
servicing 
A standard size is offered, ap 
9} 


proximately 12 in. sq and in 


high, either with an octal plug-in 


*PURE TIN plated on Somers Thin Strip 


Somers engineers have developed a 
special hot tin plate process which 
now will provide the smooth surface, 
solderability, adherence and complete 
absence of slag so essential to manu- 


facturers of: 


PRINTED CIRCUITS 
CAPACITORS 
CABLE WRAPPING 


Tin coatings of .00002 to .00008 and 
.0002 to .0003 are available on brass, 
copper, bronze and other Thin Strip 
metals in gauges from .012 down to 
.002, widths from %”" to 6” and wider. 


And, of course, Somers exacting stand- 
ards for tolerance, tensile strength 
and other physical properties are 
rigidly maintained. 


Whatever your requirements for tin 
plated thin strip, you can depend on 
Somers long experience and modern 


equipment for a quality product. 


Write for further information and 
confidential data blank. Somers will 
gladly analyze your problem with- 
out obligation. 


STANDA 
EXACTING RDS 
gor ON, 


Somers Brass Company, Inc., 
112 BALDWIN AVE, WATERBURY, CONN 
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Miniature and Sub-Miniature 


SLIP RING ASSEMBLIES 
BRUSH BLOCK ASSEMBLIES 
COMMUTATORS 


and other 


Electro-Mechanical Components 


ee PRECISION MADE 
How to keep | 10 YOUR OWN SPECIFICATIONS 


: isi i ti tolerances in 

informed on Precision molded products with exacting ran 
precious and non-precious solid metals of all alloys. All 

the types of Thermo-Plastic and Thermo-Setting materials 


Slip Ring Assemblies fabricated of one-piece precision 

| molded to your specifications in Nylon, Kel-F, Mineral filled 

part of Mellamine, Phenolic, and other materials Rings and leads 
spot welded or brazed together for positive electrical circuit 


your business 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 
AT YOUR FINGER TIPs, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 

eight call it the “with whee’ ye || SC@OLLECTRON CORPORATION 
~—which dovetails the “how” of the | MUrray Hill 2-8975 © 216 East 45th Street e New York 17,N. Y. 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money. 


Each advertiser is obviously do- 
ing his level best to give you 
helpful information. By showing, 
through the advertising pages, 


how his product or service can 
benefit you and your company, he 
is taking his most efficient way 
toward a sale. 


Add up all the advertisers and 

you've got a gold mine of current, | Challenging assignments for 
on-the-job information. Yours for 
the reading are a wealth of data 
and facts on the very latest in 
products, services, tools . . . prod- * TUNER DESIGN 8 TV CIRCUITRY 
uct developments, materials, proc- | 

esses, methods. 





engineers with broad experience in 


@ A.G.C. AND SYNC CIRCUITRY DESIGN & DEVELOPMENT 
You, too, have a big stake in the 


advertising pages. Read them reg- 
ularly, carefully to keep job-in- 
formed on the “with what” part 
of your business. 


Many excellent company-paid benefits, attractive salaries 


and challenging assignments for those who can qualify 


McGRAW-HILL 
PUBLICATIONS 


Write, wire or call * Mr, Martin E. Flynn 


rn ALLEN B. DUMONT LABORATORIES, inc. 


35 Market Street, East Paterson, N. J. + MUlberry 4-7400 
y 
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NEW PRODUCTS continued 


base which makes the unit di- 
rectly interchangeable with many 
hand-wired modules, or with a 
new type of plug known as the 
Plug base that provides up to 32 
contacts. A 7 or 9-pin tube socket 


iS incorporated in the top of the 


aa ns unit or it can be adapted to tran 


aad AN sistors or subminiature’ tubes. 
be) Yy SF Other sizes and shapes can be 
made, supporting two or more 

tubes 


9 © & B D ss y Lam sw L |e ivi The company offers engineering 


help in converting circuits to the 

C A sa A C , T re] Pp S new construction and is prepared 
to furnish the complete modules 
assembled and dip soldered. A 
standard laboratory unit is also 
available with a_ printed-circuit 
grid which permits engineers to 
experiment with the new module 
in their own applications. Circle 
P52 inside back cover. 


Series 


200 


TG Pee 


CATALOG CAPACITY | WORKING. | SURGE 
SL la Weel Cc): VOLTAGE 
j RCA - 6816 
STA-155 10 12 
Sea Te 15 18 


Sere rT 24 BEAM POWER TUBES 


STA-170 Te Te with ceramic-metal seals 
STA-175 35 wi 


100 SERIES 


| RADIO CoRP. OF AMERICA, Harrison, 
STA-255 10 i) Re 

STA-260 i) 18 
STA-265 20 yr 
Perse) 30 36 : uhf beam-power tubes (types 6816 


has developed two new ex 
tremely small transmitting-type 


200 SERIES 


STA-275 i) aid and 6884) weighing only 2 oz each, 


t ‘ ‘ter ; i Li a 
PTT, 2 with a diameter of 1} in. and 


STA-360 ; 7) length of 14 in. The tubes were 
Pee) : 24 developed for oscillator, multi 
Ter ri 
STA-375 v4 


cess 3) 


plier and amplifier applications in 
communications equipment where 
light weight and physical com- 
pactness are important. They have 
a continuous-wave useful power 
output of 80 w at 400 me and 40 w 
(Write for bulletin 6.112) at 1,200 me. 

Through the use of one-piece 
construction which combines each 


2 
FANSTEEL METALLURGICAL CORPORATION i slecteode, its sunpert and its 


adelaide dabei teeth ternal contact surface, all welding 


of tube elements to their indi- 


TANTALUM CAPACITORS DEPENDABLE SINCE 1930 


vidual supports and internal leads 
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NEW PRODU 


l eliminated \ | ides 
low-inductance, hig onductivi 
paths to the electrodes themselves 
The coaxial-electrode structure 
vith its ring-type ceramic-metal 
‘als having graduated diameter 


of these LU DE in 


irculits of the coaxial-cylinde) 


avity type The 6816 has a 6.3-v, 


ce) a 
2.l-ampere heater; the 6884, a 
6.5-v, 0.52-ampere heater. Circle 
P53 inside back cover. ; | F V | 


D-C POWER SUPPLY 


is mag-amp regulated 


ARNOUX CorP., 11924 W. Washing 
ton Blvd Lo Angeles 66, Calif 


Designed to supply regulated, d- 


voltage for powering airborne Minimum Size..... 

electronic equipment Trom » \ 

100 cps, single-phase source, thi 

new line of packaged power st “ 

lies operate eliabl] ider i M p i 

aft cies mi sil , en Reese COUT Tf TUL wis 
Regulation, provided entirel 

through magnetic amplifier j 

0.10 percent yple. 0.05 percent “qb 

Unite ‘meet MIL E-S212A and Ne ES 

1-6181B « and are potted 

een as act Vn oo 

cans. AN connector oY olde 

heade} are available Mounting 

is through studs projecting from 

base 


Qt 
mieand 


ird sizes are 100 to 600 \V 
d-c, up to 1,000 ma. Circle P54 in- 


side back cover. 


VOLTAGE DIVIDER 
accurate to 0.0001 percent 


JULIE RESEARCH LABORATORIE ; 
556 W. 168th St New York 32 FANSTEEL METALLURGICAL CORPORATION 
N. Y. The VDR-106 a ecad es | 
Kelvin-Varl 
Fee ee Ce Eee Se eee ee oe ee 
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€pscon® 
eae eI Weeap4 a) 


Magnetic SHIFT REGISTERS 


Featuring... 


> Extremely low power consumption —less than 0.25 watt peak 
power for 3 ke rate; 0.6 watt peak power for 100 ke rate 
>» Wide operating tolerances — pulse width may vary * 50 percent 
> Minimum space requirement —below 4 cti. in. per binary unit 
> Surpass applicable MIL specifications 
> Standard packages —~ 9-pin miniature base, dip-solder ter- 
minals for printed circuits, and solder-lug panel with mount- 
ing ears; standard Epoxy resin cases, hermetically sealed 
corrosion-resistant Container, Or custom packaging to your 
specifications. Package SiZes gry of 
range from “4” long x Sein nee 2 f , 
wide x “%&” high to 1-7 
long x _ 1-1/64" wide 
11/32” high. Semi-conduc 
tor diodes may be encapsul- 
ated with the storage 
element 


t Pulse Rate Ke 03 610 6100 0200 


We will cooperate in your design or Check the above specifications 
application problems Engineering with your requirements in data 
brochure describing Epsco Magnetic processing, computation and re 
Shift Register available on request lated fields 


Epsco also produces a complete series of pulse transformers and lumped 
constant delay lines 


588 COMMONWEALTH Ave BOSTON 15, MASSACHUSETTS 
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age which is a precisely sett 
fraction of applied voltage 
panel-mounted dial permit 
voltage division ratio to be s« 
any discrete value between 
0.000000 and 1.000000 with an ac 
curacy and resolution of 0.000001 


The effective 


conveniently increased by a fac 


resolution may be 


tor of 10 by interpolation with the 
null detecting device 

The device also features switch 
operated fixed oil-immersed re 
sistors in all decades, eliminating 
the conventional interpolating 
potentiometer. Thus no accura 
determining component 1 ubject 
to mechanical wear 

Input impedance is 100,000 ohm 
permitting Input voltages of up to 
300 v. Case dimensions are 20 by 

by 94 in. with an inner metal 
ase uitable for relay rack i , nt 


ing. Circle P55 inside back cover. 


X 


V-T MILLIVOLTMETER 


for field measurements 


FISHER RESEARCH LABORATORY 
INcC., 1961 University Ave., Pal 
Alto, Calif Direct, accurate, in 
the-field measurement ol mal 
potentials are easily and quickly 
made with this new battery oper 
ated v-t millivoltmete: Ko n 
tially infinite input resistance, 10 
megohms, on all ranges provides 
minimum disturbance to the cir- 
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minimum disturbance to the cir 
test. full-scale 


0-1,000 


cuit under Six 


ranges between 0-25 and 
additional 


0-100 v, are 


mv and 
0-10 


two ranges, 
provided 
divided on the 
that n 
5O wv are possible. The 


th d-« 


and 
Scale divisions are 
0-25 mv scale so easure 
ments to 
instrument is available in bo 
ind a-c model 


An entirely circult pro 
and all 
ethod ot obt 


urements. Instr 


vide ‘ stable able 
aining 
iment accu 

1.5 percent on all ranges, 
| complete ly independent of tube 
and battery variation due to a 
unique amplifier des 


ign provid 


ing infinite gain in the amplifier 
combined with 100-percent 
feedback. 
Weight is 


sather cart 


circult 


negative > by 8B 


by 4 in. 
with le 


P56 inside back cover. 


size is 
5 Ib ( omplete 


ving case. Circle 


TEST JACK 

designed for long life 
RAYTHEON MFG. Ce 100 River St 
Waltham 54, Ma , na 
standard test 
both 


ications 


announced 
a new jack, de 
veloped for use in militar 


' 
appl 
long electrical 


and commercial 
igned for 
mechanical life, it meets 


MIL 


It features a beryl 


quirements of 
Ships 
pring pin contact 

tently 


and wit 


consi moot 
hdrawal of 
0 .OS0-1n 


Lickel 


bushing provides 


diameter te 


plated bras mounting 


secure mounting 


ns of shock 


mounting 


inder extreme conditic« 
and vibration The 
ilated 


ning 1s in from the con 


length 


gold wa 
low contact 
st prod and 


older 


ELECTRO? 


€pscon * 


CU eee OL 


Ya aS 


Featuring... 


Extremely long delay 
and excellent phase 


accurate to * 1%, low 
linearity from 1% to 80% of cut-off fre 
quency, are important features of these standard Epsco precision 
audio delay lines 


Delay RiseTime No. of z 


Size-in Cotaiog 
sec sec Taps 


Rack Mtg No 
i db 


id ak . 4 
40 600 6 dt hk 20 k 19x3Von9 


Cut off 
ohms Attenuation Freq 


0690 .-200/50 
100 iZ* 1000 9" * if Vand 
3 db 


or »« 606 ‘ 
100 125 500 6 db 75k 


1900-400/125 
19x5an9 


9600.400/125 


100 125 510 


95 h& 19x5an9 0510-400/125 


Epsco will design and build special delay lines to your 
performance requirements. Characteristics of typical custom 
engineered units are given below 

Delay RiseTime Meet -  Atten Temp 


sec ~ see Taps onms a renge 6 
8 a“ on ; 45485 


Dimensions Catalog 


imches me Festere 


613% 0300-0033 . vation 


64 Cs on sation 


100 ie 


fuation 


An engineering bulletin giving useful data on delay 


lines and their application 1s available on request 
Epsco also produces a co 


magneti¢ 


mplete line of pulse transformers and 


hift registers 


588 COMMONWEALTH AVE 


ard on last page 


attenvation, 


BOSTON 15, 


MASSACHUSETTS 





HYCON FILTER 
APPLICATIONS 
ARE MANY... 


Whether tracking signals from 
outer space or dispatching a fleet 
of radio equipped taxicabs, Hycon 
Filters are finding wide application 
in many of today’s advanced re 
ceiver installations. Listed here 
with are a number of users of 
Hycon Filters. It will pay you 
to investigate how Hycon Filters 
can help solve your selectivity 
problems 


AC The Electronics Division 
General Motors Corporation 


Air Force Cambridge Research Center 
Allen B. DuMont Laboratories, Inc 
American Radio Relay League 


Applied Physics Laboratory 
The Johns Hopkins University 


Bell Telephone Laboratories, inc 
Canadian Marconi Company 
Collins Radio Company 


Crosley Division 
Avco Manufacturing Corporation 


Ewen Knight Corporation 
Fada Radio & Electric Co., Inc 
Federal Telecommunication Labs 

General Electric Company 

General Precision Laboratory, inc 
Gilfillan Brothers, Inc 
Hughes Aircraft Company 

Kahn Research Laboratories 
Laboratory For Electronics, inc 


Laboratory Procurement Office 
The Army Signal Supply Agency 


Lear, in¢ 


Massachusetts Institute of Technology 
Lincoln Laboratory 


Motorola, Inc 
National Bureau of Standards 
National Company, Inc 
Naval Research Laboratory 
Philco Corporation 
Pye Ltd 
Radio Corporation of America 


Cambridge, England 


Radio Engineering Laboratories, inc 
The Ramo-Wooldridge Corporation 
Raytheon Manufacturing Company 

Siemens New York Incorporated 
Stromberg Carlson Company 
Sylvania Electric Products Company 
University of Colorado 
Westinghouse Electric Corporation 
Wilcox Electric Company, tnc 


HYCON EASTERN, INC. 


75 Cambridge Pkwy., Cambridge 42, Mass 


Affiliated with HYCON MFG, CO., Pasadena, Calif 
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NEW PRODUCTS continued 
connections at the solder terminal. 
The nylon insulator is available in 
nine brilliant colors for conven 
ient visual circuit identification 
Mounting hardware consists of a 
nickel-plated brass nut and pho 

phor bronze lock 


washer. Circle 


P57 inside back cover. 


TEST ROOMS 


walk-in environmental type 


HUDSON BAy Co., Div. of Labline, 
Inc., 3070 W. Grand Ave 
22, Ill., has 


line of walk-in environmental test 


Chicago 


available a complete 


rooms, ranging in size from 4 by 
1 by 7 ft high to 4 by 8 by 7 ft 
high, or other sizes to suit specific 
needs. 

Units are all self-contained 


complete with refrigeration, hu 
midity and temperature control 
Temperature ranges from 30. to 
200 F and relative humidity, 20 
to 95 percent. Interiors are made 
of heavy gave aluminum, Heliars 
welded, 

All rooms are double-wall con 
struction, with vapor-sealed fibre 
glass insulation. Doors have triple 
seal door gaskets, with multiple 
panel Thermo-Pane windows 

Interiors can be equipped wit} 
aluminum shelving for either work 
storage of 


space or samples 


Circle P58 inside back cover. 


CERAMIC CAPACITORS 


versatile lead arrangements 


MUCON Corp., 9 St. Francis St 


Newark 5, N. J., has 
subminiature ceramic 


available 


capac itors 


with a great variety of lead ar- 


rangements of wire, ribbon or tab 
leads to fit a wide range of te) 
minal requirements. For ex 


tremely tight space application 


where high capacitance 1 re 
quired, connecting leads may be 
ordered of any desired number 01 
thickne adially or axially at 
ranged, or in any other configura 
tion to provide the most efficient 
a embl ope ration Lowel! induc 
tance for uhf is obtained with rib 
bon lead 

The shapes > CE ele 
from 
with thicknes s littl 


Where 


larger values of capacitance are 


ment vary quare to re 
tangulat 
as 0.065 in. if needed 
required in the same area, two or 
more plates are stacked and con 
nected in parallel 
Wide application of 


pacitors are in the fields of tran- 


these Ca- 


missiles 
radio and tv, filters, 
radar and uhf. Bulletin F2 is 
Circle P59 inside back 


istor circuitry, guided 


computers, 


available 


cover. 


VACUUM RELAY 
has three h-v terminals 


JENNINGS RADIO MFG. Corp., P. O 
Calif. The 
type RE4 spdt vacuum transfer 


Box 1278, San Jose, 


relay has three h-v terminals that 


are equally 


spaced on a 24-in. 


diameter glas bulb giving the 


longe { po ible flashover path in 
a relay this 1Ze Its operating 
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continued 


voltage rating is 25 kv peak and 
for high altitude operation at this 
voltage it is provided with a flange 
that can be soldered to the side 
of an oil filled or pressurized 
container. When used in this 
manner its 26.5 v d-c, 5-w actuat- 
ing coil can still be removed from 
below the flange mount. 

The vacuum dielectric and high 
temperature processing of this re- 
lay insures clean contacts that 
stay clean, eliminates contact 
sticking or welding and makes 
possible small contact actuating 
mechanisms that resist vibration 
and shock forces. These features 
make it especially well suited for 
antenna switching, d-c pulse 
switching and straight d-c switch- 
ing in airborne equipment. Circle 
P60 inside back cover. 


STORAGE UNIT 
has 1092 character capacity 


TELEMETER MAGNETICS, INC., 2245 
Pontius Ave., Los Angeles 64, 
Calif. The 1092-BU-7 coincident- 
current magnetic core storage 
unit has unique properties which 
make it ideal for application as a 
temporary store, buffer or delay 
unit in data-processing, comput- 
ing and automation systems. It 
has a capacity of up to 1,092 char- 
acters, each of which may be up 
to 7 binary digits in length. The 
seven bits of each character are 
loaded and from the 
memory in parallel. The char- 
acters are introduced into the store 
sequentially and are immediately 
available at the output in the 
same sequence as the loading se 
quence. Minimum time for load- 
ing or unloading operation is 14 
psec per character with 6 psec 


unloaded 
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Now... only 1 Conversion from VHF to Audio 


Hycon Eastern is now producing standard Crystal Filters 
with extremely high selectivity at frequencies which eliminate 
the need for multiple conversions. Among these are Model 
13MA and Model 13MB for use in VHF FM receivers. Model 
13MB may be used in AM receivers as well as in the proposed 
split channel FM systems. Their low insertion loss, linear trans- 
fer characteristics and non-microphonic qualities permit their 
location at any point of low signal level such as between the 
mixer and the i.f. amplifier. For FM applications Hycon 
Eastern has available standard Crystal Discriminators centered 
at 13Mc which may be used in conjunction with Model 13MA 
or Model 13MB. 


SMALL SIZE — ONLY 3%'' X 1° X 1A" 


FREQUENCY SHIFT LESS THAN + .005% 
TOTAL FROM -55° C. TO +85 C. 


NON-MICROPHONIC 


UNAFFECTED BY IMPEDANCE VARIATIONS 
COMMONLY ENCOUNTERED IN TRANSISTOR CIRCUITS 


WORKS DIRECTLY TUBE-TO-TUBE OR 
TRANSISTOR-TO-TRANSISTOR WITH NO PADDING 


HERMETICALLY SEALED, NO ALIGNMENT OR 
READJUSTMENT NECESSARY 


Write for Crystal Filter Bulletin 


HYCON EASTERN, INC. 


75 Cambridge Parkway Dept. A-2 Cambridge 42, Massachusetts 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 


For additional information on all Items on this page, use post card on last page. 





1500 
VOLT 


single junction 


—=-- 


welded case 


= é 


SILICON 


—=- 


RECTIFIERS 


from 


Texas Instruments 


You can now obtain maximum rectifier 
miniaturization along with nearly 
double the operating voltage 
obtainable from. silicon 


previou ly 


rectifier with new TL single element 
grown junction silicon rectifier 

This two-fold advance — singl 
clement construction plu 1500-volt 
operating voltage results in 
immediate extension of design limit 
in guided missile and other militar 
applications, Also, these welded case 
rectifiers are ideal for use in series in 
cathode ray tube power supplies and 


similar high voltage circuits 


TI miniaturized silicon rectifiers 
feature forward current ratings to 125 
ma and operate stably to 150°C 
They require no filament power 

no warm-up time, Five pr ction 
types give you a choice of axial and 
stud half-wave types in welded case 


and full-wave plug in model 
> 


Write today for 


complete information 


TEXAS INSTRUMENTS 


‘ Ca ee oe 
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NEW PRODUCTS (continued 
being required to switch from a 
loading to an unloading operation 
or vice versa. Circle P61 inside 
back cover. 


KEYBOARD 


for X-Y recorders 


ELECTRO INSTRUMENTS, INC., 3794 
tosecrans, San Diego 10, Calif., 
now Offers a keyboard accessory 
for its 11 in. by 17 in. X-Y record- 
ers. Model 175 consists of a 10- 
key keyboard (6 in. by 6 in.) and 
a yrack-mounted program and 
memory unit (54 in. by 19 in.). 
The keyboard uses the touch sys- 
tem and can be operated by either 
left or right-hand operators. Six 
digits are entered serially, with a 


point or symbol 


plotting auto- 
matically on the sixth digit entry. 
Indicator lights show the number 
of digits entered. A “minus” sign, 
“clear keyboard” and “hold X 
hold Y” controls are added. No 
plot or plus operations are re- 
quired, Cirele P62 inside back 
cover. 


LIQUID-LEVEL DETECTOR 


completely transistorized 


SOUTHERN ENGINEERING, 5874 Day- 
ton Blvd., Chattanooga 5, Tenn., 
has available compact, completely 


transistorized, high reliability, 


single and multichannel conduc- 
tivity-type liquid-level detectors. 
Detection accuracy is better than 
0.02 in. 

An excitation frequency of 1 ke 
assures high-speed operation. The 
controlling current through the 
liquid is only a few microamperes. 
Explosion-proof, portable and con- 
duit-box packaging, together with 
operation from 28 v d-c, 117 a-c 
or self-contained batteries, are 
standard. Signal output is by re- 
lay operation. 

Germanium transistors are em- 
ployed for normal environmental 
conditions and silicon units for 
high ambient temperatures. Circle 
P63 inside back cover. 


VIBRATOR CHECKER 


an inexpensive unit 


ELECTRONIC MEASUREMENTS CORP., 
280 Lafayette St., New York, 
N. Y. Model 906 vibrator checker 
is a ruggedly constructed instru 
ment that checks both 6-v and 12-v 
vibrators reading condition on a 
BAD-GOOD scale. It checks both 
interrupter and self-rectifier type 
for proper starting point as well 
as quality of operation and can be 
used with any battery eliminator 
such as the model 905. 

Model 906 is available at $28.90 
wired and tested and $15.50 in kit 
Circle P64 back 


form inside 


cover. 


POWER TUBES 


three-electrode types 


CENTRAL ELECTRONIC MANUPAC- 
TURERS, INC., Denville, N. J. Tube 
types 5680 and 6366 are general 
three-electrode 


purpose, powel! 


tubes specially designed for in 
dustrial and communication appli 
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TYPE 5680 TYPE 6366 


ipported 
tungsten 
I¢ Greater 
against mechanical 


thermal shock is insure¢ 


gedly fabricated Kovar grid and 


filament eals The flexibl 

of the 6366 are const 

OF H¢ copper which 

tailored to individual 

ment Full input ratings appl 

30 mc, reduced rating 

Partial specification 

type 5680 include: anode di 

tion, 2,500 w plate input, 12,000 w 

ype 6366 has a_ high-efficier 
lrop radiator an 

anode dl pation of 5,000 w and 

Circle P65 


nliate nput of 7,000 wv 


pli 
inside back cover. 


\ 
SN: 
{ 
TERMINALS 


resist vibration and shock 


K'USITE Corp., 6000 Fer: 
Cincinnati 13, Ohio, ha 


{ , 
Kia 


ELECTRONICS 


ACTUAL SIZE 


CT aa [ 
Pre Aa 


eS) ee ty 


Yes, still another Sealeactro development! The 
exclusive SKT-10 js the only test point jack that 
meets severest requirements such as spelled out in 
MIL specs. Combines resilient TEFLON? with 
resilient BERYLLIUM-COPPER, for ideal installation. 


Designed for standard .080” test probe, yet takes 
oversized .083” without deforming, or holds .077” 
pin with minimum of 2-ounce retention. 
Regardiess of chassis thickness, the insertion 

and extraction ease remains unimpaired. 


it's a genuine “Press-Fit” terminal. Just press-fit, 
that’s it—in either drilled or punched hole, by means 
of simple insertion tool. 


Beryllium-copper rod machined for one- 
piece metal insert. 


Four-leaf floating contact. Maximum and 
lasting spring temper 


Heat-treated machining — not pre- 
tempered . Gold-over-silver plated 


lative i properties of Teflon. 
U sonable, tema heat-resistant. 
Marked in material and labor by elim- 
inating ing hardware and fussy seals. 


Mounts in thin aluminum stock. Eliminates 
thick insulating pariels. 


Available in eight RETMA code colors. 


Write on business stationery for an SKT-10 Test Point 
Jack and engineering details. Make your own tests! 


*Trademark 


+Registered trademark, E |. Ou Pont de Nemours & Co. 


CORPORATION 


610 Fayette Avenue * Mamaroneck, N.Y 





NOW 
greater accuracy for 


ANALOG COMPUTERS 
with the 


VERNISTAT® 


a.c. potentiometer 


In analog computer design, where 


system accuracy is directly related to 
the accuracy of the computing el 
VERNISTAT a.c 
potentiometer meets the most exacting 


The VERNISTAT 


ere limitations plac ed 


ments, the new 


design requirements 
overcomes the se 
on computer performance up to now by 
the use of conventional potentiom 
eters. Errors introduced by loading 
phase shift and wear are substantially 
reduced A 

The VERNISTAT ace. potentiometer 
represents a truly fundamental advance 
in precision potentiometer design. The 
combination of a tapped autotrans 
former and an inte rpolating resistance 
element overcomes the limitations of 
th purely resistive potentiometer, The 
VERNISTAT principle provides inher 
ently high linearity, low output impe 
dance, very small phrase shift and lone 
life. Relatively high output current 
capability 


and the ease with which 


nonlinear functions may be generated 
s of the \ KRNISTAT., 


The unit is normally supplied as a ten 


are plus feature 


turn version and it may also be arranged 
for continuous rotation 

Use of the VERNISTAT potentiom 
eter in analog systems results in a 
reneral improvement in’ performance 
characteristics. Greater simp lic ity 
through elimination of isolation ampli 


hic rs is often an adce dl civic nd, 


For further information write to 


istat 
division 
PERKIN-ELMER CORPORATION 
Norwalk, Connecticut 
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heat shock. There will be less re- 


jects due to in-plant handling. 


Four different base designs are 
One to 


21 electrode pins may be mounted 


available in the new line 


in each base depending on size 
There are six different 
electrode pin styles. Altogether, 
there are 88 types with 37 differ- 
ent pin layouts in three series 


100,000 


and type. 


Insulation resistance of 
megohms and hot tin dipped finish 
are standard features of these ter 
minals. Volts rms 
1,400 to 2,500. 
back cover. 


range from 


Circle P66 inside 


COOLING FAN 


for electronic cabinets 


I; NGINEERING LABORATOR- 


DIR 


MCLEAN 
ies, P. O. Box 
MN. d.. 
new fan suitable for a variety of 


Princeton, 
announces production of a 
electronic cooling applications. 
Model 1E80 features air deliveries 
of 330 or 395 cfm at zero pressure. 
Dimensions are 8 in, fan diameter 
and 104 in. o-d. 
able totally enclosed or open and 
1,500 


Motors are avail- 


operate on 15 v, 60 cps at 
rpm. 

This fan may be used in any 
position and is available in other 
sizes and modifications with air 
flow push or pull over motor. Fur- 
ther 


Circle P67 inside back cover. 


information is available. 


ELECTRONIC RECORDER 


housed in a 5-in. sq case 


THE BristoL Co., Waterbury 20, 
Conn., has announced a new self- 
potentiome- 


balancing electronic 


ter which gives a continuous rec- 
ord on a 3-in. strip-chart. 

The small-size self-balancing in- 
truments are furnished in indi- 
cating models also. The indicat- 
ing and recording chassis are both 
built for full plug-in service and 
can be interchanged with each 
other in a matter of seconds. Of- 
fered in either potentiometer or 
a-c bridge models, the new instru- 
ments can be used to measure and 
variable 


indicate or record any 


which can be converted into an 
electrical quantity, such as temper- 
ature, pressure, flow, speed, pH, 
smoke density or resistance. 


With these 


corders and indicators, a complete 


new electronic re- 
process can be monitored with 
miniature making 
possible a complete graphic panel 


instruments, 


or console-type operation, where 
desired. Additional information is 
available in bulletin P1271. Cir- 
cle P68 inside back cover. 


ROTARY SWITCHES 


are solenoid-operated 


ELECTRO SWITCH CorRP., 167 
Ave., Weymouth 88, Mass. 
duty 


King 
Heavy- 
with 
that 


switches assembled 


solenoid rotating devices 
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NEW PRODUCTS continued 
drive the switch through the cycle 
of contact positions, provide re- 
mote automatic or semiautomatic 
control of a series of complex cir- 
cuits. The indexing stroke of the 
solenoid device is matched to the 
degree of rotation between con- 
tact positions of the switch and 
drives the rotor one position each 
time the solenoid circuit is closed. 
This circuit may be closed by 
pushbutton or by simple mechani- 
cal motion of the governed ma- 
chine, providing the control 
needed for automation. 
Solenoid-operated switches are 
custom-built by the company to 
Circle 


customer’s specifications. 


P69 inside back cover. 


SLIP RING ASSEMBLY 


a versatile system 


EXLECTRO-MINIATURES Corp., 1060 
Elm Ave., Ridgefield, N. J., has 
announced a new type of slip ring 
assembly. The new construction 
provides continuously variable re- 
mote control of brush pressure by 
means of a miniature air cylinder 
built into the brush housing as- 
sembly. 

Among the many advantages of 
this versatile system are: (1) 
Positive, continuous compensation 
to permit minimum wear on both 
brush and ring surfaces to attain 
Adapt- 
ability to applications requiring 


minimum noise levels. (2) 


either high or low brush pressure. 
(3) Extended life at all speeds. 
This variable brush pressure 
can be incorporated into strain 
gage and thermocouple slip ring 


assemblies, power slip ring units 
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ead grinding “ 


Ae 


mY 
Ce 
2) ea perations 


Now 2 threaded ceramics 
that permanently hold 
precision tolerances! 


Centralah 
Engineered 


Ceramics .ee 


= can be extruded 
or molded 


— can be worked 
before firing the same 


aa metal 


= ground, drilled, 
threaded, or tapped 


be metall 


nt! 


a 


Another reason 
to insist on Centralab 


Threads ground into the ceramic itself 
after firing. There's no shrinkage to cause 
variations in width and depth 


Other fired-ceramic precision grinding 
operations include centerless, cylindrical, dise, 
surface, and lap grinding — to precision 


tolerances previously unavailable 


Ask Centralab to quote on your requirements 


Write for Centralah’a Ceramis Ru jer's 
Guide, Bulletin 42-271. Or refer to it 
in Sweet's Product Te gn File. 


A DIVISION OF GLOBE-UNION INC. 
9146 Past Keefe Avenue . Milwaukee 1, Wisconsin 
In Canada: 804 Me, Pleasant Road, Toronto, Ontario 


4. B 


PACKAGED 
switch eu RONIC ” ts 
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SPECIFY 


Chassis-Trak 


ROLLER BEARING 
CABINET 
SLIDES 


New Chassis-Trak roller 
bearing slides make your 
clectronic equipment more 
accessible .. . faster and easier to 
service. Chassis Trak’s ultra thin 
design, wider bearing rollers sup- 
port up to 175 Ibs. with chassis 


extended. Rollers assure perma- 


nent, smooth slide operation, 


PLUS: 


e Ultra thin slide design (.350") for 
maximum use of cabinet interior 


Permanent, dust-repellent, dry lubri 
cant finish 


High corrosion resistance 
Easy installation 
8 stock lengths, standard width 


Push button emergency chassis 
removal 


WRITE: Dept. 2¢ 


Chassis-Trak, Inc. 


525 S. WEBSTER AVENUE 
INDIANAPOLIS 19, IND, 


For additional information on all items on this page, use post card on last page 
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(continued 
and a broad variety of other ap- 
plications. Circle P70 inside back 
cover. 


KLI S4S67A 
ASTRON 
AF 1047 


FILTER 


for r-f noise suppression 


ASTRON CorpP., 255 Grant Ave., East 
Newark, N. J., has designed and 
manufactured a miniature r-f 
noise suppression filter for the in 
dustry. Model AE1047 is protected 
from environmental conditions 
hermetically sealed and = unaf 
fected by elevated operating tem 
peratures or extreme shock and 
vibration. The eight-section filter 
contains 11 capacitor sections, 11 
toroids and two resistors. 

The lightweight filters can be 
custom designed without shape 
limitations for use in missile, port 
able, or airborne’ applications 
and surpass government specifica 
tions. Technical data are avail 
able on request. Circle P71 inside 
back cover. 


JACK PANEL 
with indirect lighting 


HOLLAND ELECTRONICS, 2133 Cen 
tral Drive South, East Meadow, 
L. I., N. Y., has developed an il 
luminated jack panel for use in 
darkened areas such as tv and 
radar control rooms. 

Circuit designations are legible 
in total darkness and may be 
printed on any translucent mate- 
rial such as tracing paper. Illumi- 
nation is provided by standard 


miniature lamps and may be regu- 
lated by a simple rheostat. The 
space which may be utilized for 
designations is almost double that 
of previously available panels, al- 
lowing up to 8 lines of large 
easily read type. 

Kither Western Electric or 
A.D.C. jacks may be used and 
spacing is suitable for single or 
double-plug patch cords. Stand- 
ard relay rack mounting is pro- 
vided. Circle P72 inside back 
cover, 


JUNCTION TRANSISTOR 


used in computer switching 


RADIO Corp. OF AMERICA, Some 
ville, N. J., 


tion transistor of the germanium 


has developed a junc- 


pnp type designed especially for 
use in switching circuits of elec- 
tronic computers. The 2N269 has 
a maximum emitter current and 
collector current of 100 ma, a mini 
mum large-signal d- current 
transfer ratio of 35 at a collector- 
0.15 v, 
and a minimum alpha cutoff fre 


to-emitter voltage of only 


quency of 4 me. 

The transistor discussed is 
hermetically sealed, utilizes an in 
sulated metal envelope and has 
flexible leads which may be 
oldered or welded into associated 
circuits. It measures 0.24 in. in 
diameter and 0.405 in. in’ body 
height. Circle P73 inside back 


cover. 


CRYSTAL OVEN 

weighs only 4.6 oz 

JAMES KNIGHT Co., Sandwich, III 
The JKO-12 crystal oven is rela 
tively small, weighing only 4.6 oz, 


yet is capable of meeting a spe 
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er 


ification of less than 1-C tem 


perature variation over a tempera 
ture range of 5D ( to +75 C 


Other 


features include 


quick 
detachable cover, new high ten 
perature heater bonding tape 
bifilar low-inductance heater wind 
ing and radio interference filter 

The oven hou c¢ 
or HC-15l 


octal base and is av: able in a 


choice ot 


one G-) ©¢1 
holder, plugs into 
heater voltave from 
6.3 v to 115 v, a-c or d- Its 
Warmup time 1s 15 minutes at 

55 C. Maximum power consump 
tion 1s 40 w. 

The JKO-12 i supplied in 
height to a maximum of 4 in 


Circle P74 inside back covet 


SOLENOID 

small, light, low-cost unit 
ARTISAN ELECTRONIC 
ristown, N. J. Designed for both 


continuous and intermittent duty 


Corp., Mor 


in industrial and commercial 
model DS solenoid is sul 
a and ad-« appil ation 
ic machine requl 


j oT power! 
i} 
Varnisn impregnated to protect 


inder conditions 


A smooth bra 


of high humidity 


tube provide low 
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New, Ultra-Miniature Model 6 
1/10-Watt Variable Resistor 


Resistance range, 500 ohms to 10 megohms 


Only '% inch in diameter 
Without switch, .127 thin 


For appteatione With switch 


200 thin 
where small size 
and high quality 


On-off switch completely ene losed 
are factors... 


within control. Rated 2.5 amps. at 


20 v.dce.; O.1 amp. at 45 v.di 


Tested to a minimum of 25,000 
complete cycles. Seven standard tapers 


Smooth, noise-free operation 


Variety of mountings available 


Technical Bulletin EP-77 gives com 
plete engineering data. Write for ut 


Centrala/ovn OF GLOBE-UNIONINC. 


914B bast Keefe Avenue . Milwaukee 1, Wisconsin 
cs 


In Canada: 804 Me. Pleasant Road, Tor 
° 
,* il 
AD We 
Awe 
VARIABLE ENGINEERED _— 


ewircwes * 


oe Ontario 


Go 


PACKAGED CERAMIC 
ELACTRONIC CiMcuITS CAPACITORS 


RESISTORS CERAMICS 


For additional information on all items on this page, use post card on last page 345 





PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR* 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws, DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices, 


4 i 
as Phi 


Y aude a 
rb 


The Engineering 

Company can give you 

immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia, etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


es ty 


CALL OR WRITE FOR QUOTATIONS 
*Registered trace Electric Corp. 


re BN_DINGETING co 


27 WRIGHT ST., NEWARK 5,N.J. 


For additional information 


NEW PRODUCTS continued 


friction characteristics; all fer 


rous parts are cadmium plated to 


prevent corrosion. The plunger 


top is constructed of Armco iron 


to prevent the plunger from stick 
ing 

The new solenoid has 
mum stroke of in. and i 
three 
for operating from 3% to 115 \ 
It is also 


able in mounting 
available for operation 
condi 


back 


under high temperature 
tions. Cirele P75 inside 


cover, 


SELECTOR 
C 0 


SELECTOR SWITCH 


a fifty-channel unit 


GOOD ELECTRONIC Corp., P. O. Box 
406, Natick, Mass. A new 50- 
channel selector switch is mainly 
designed for strain gages, thermo 


couples, transducers, accelero 
meters and multichannel testing. 
The change in contact resistance 
of any switch point does not ex- 
ceed 0.48 milliohm and averages 
0.08 milliohm. 

Alphlex 


throughout. The unit is 


used 
suitable 
standard 19 in 


insulation 


for bench use or 
relay rack. Low lo switching is 
assured. Cricle P76 inside back 


cover, 


CHOPPER 
operates to 125 C 


AIRPAX PRopuCcTS Co., Middle River, 
Baltimore 20, Md. Type 310 
chopper Is 
100 cps. Contacts handle up to 
2ma at 100 v. Phase 
50 and 80 electrical de- 
grees lagging from 20 C to 
+100 C, between 50 and &8 elec 
trical from 65 C to 

20 C, and between 45 and 80 
+100 C 


rated for operation at 
angle lies 
between 
degrees 


electrical from 


t , ’ 125 C 


degrees 

Drive coil is rated for 
6.3 v rms. Units are 
adjusted at the 


metically 


permanently 
factory and her 
sealed to assure uniform 


on all items on this page, use post card on last page. 


operation in any atmo 
any barometric pre 


P77 inside back cover. 


CRYSTAL FILTER 


occupies 1/2 cu. in. in volume 


HYCON EASTERN, INC., 75 Cam 
bridge Parkway, ambridge 42 
Mass. A 


weighing 


miniature crystal filte) 
approximately one OZ 
can be used for single conversion 
from uhf or vhf in a-m or f-m re 
ceivers. Cente frequency i 
Bandwidth at six db at- 


5O ke 


ZU mc. 
tenuation is Insertion lo 
Technical 


Circle 


is three db maximum. 
bulletins are available 


P78 inside back cover. 


LOAD ISOLATOR 
covers from 12.4 to 18.0 kmc 


CASCADE RESEARCH Corp., 53 Vi 
tory Lane, Los Gatos, Calif., in 
another broad-band Uni- 
line load isolator, the 
KU-143. It covers a 
range of 12.4 to 18.0 kme, ove} 
than 1.10, In 


troduces 
model 


frequency 


which vswr is le 
ertion loss 0.5 db 
Load isolation is 20 db at band 
13 db at band edge Powel 
average, 100 kw 
is RG91/U 
Flanges are 
P79 inside back 


center, 
rating is 100 w 
peak. Waveguide 
0.391 in 


Circle 


0.702 
in. by 
UGAI19/1 
cover, 


MAGNETIC AMPLIFIER 
potted in epoxy resin 


FEEDBACK CONTROLS, INC., 899 
Main St., Waltham 54, Mass., has 
introduced the Blue-Line premium 
magnetic amplifier Magnetic 
output stage model D-4 delivers 4 
w, half-wave, 400 cps to Bu Ord 
MK14 
Chief 
matched cores, 


servomotor or equivalent 


features are precision 
heavy kormvar 
magnet wire and silicon diode 
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NEW PRODUCTS ontinued 


INCOMPARABLE ACCURACY 


IN THE SMALLEST SPACE 


, int linear and 
pe city i c non-linear 
en 


-—$— FF F e 


$+ -+-—-+-+-+-++ 
ph ob Pe fF baal 


ry 
i 
} 


} 
s—4 4-4 $444 
i 


coupled with component selection 
it’s true! 


TIC’s general line of linear and 
for both transistor and v-t pre non-linear potentiometers 
amplifiers. Complete specifications provide more accuracy per 


are available. Circle PSO inside unit area than any other 
back cover. potentiometers on the market. 


and in-process quality control 
Model D-4 has control windings 


STia VY, 


compare 


st10 % Actual Sua 
ST09 7%” diam. Linearity of 0.259 
ST09 7%” diam. Linearity of 0.25% oe 
RVP1 1” diam. Linearity of 0.15% EXPANDED 


PRODUCTION 
FACILITIES 


D-C POWER SUPPLY ST18 134,” diam, Linearity of 0.15% (doubled) 


ASSURES 


compact and adjustable ST20 2” diam. Linearity of 0.12% conn 


‘ 


DRESSEN-BARNES Corp., 250 N 
Vinedo Ave., Pasadena, Calif., an 
nounces a regulated ub-chassis 


emits | a / owe ° ‘ ‘ ‘ 
mounted d-c power supply which They have been delivered in substantial production quan- 
is adjustable. Output of the unit, 


These are not laboratory or model shop curiosities! .. . 


500 v d-c at 300 ma maximum, may tities to Our customers, 


be adjusted to provide any volt The high accuracy of TIC precision potentiometers are the result of a combi 
age between 300 and 500 v d-c by nation of unique design features high standards of quality control 
minor internal changes. The unit and construction of watchlike precision. Years of experience in supplying pre 


cision potentiometers for operational equipment designed to meet military 


ilso supplies 6.3 V u-( filament 

voltage at 6 amperes maximum specifications assure high accuracy throughout the long life of the unit and 

Regulation for a line voltage of under all types of adverse environmental conditions 
i i ag 


; An added advantage of specifying TIC potentiometers is the tremendous pro 
105 to 125 v a-c is 0.5-percent 


y duction facilities and the wide selection of sizes that permits custom-like design 
change in output voltage; for no in your application. Whether it be high accuracy linear potentiometers, standard 
load to full-load, output voltage function or empirical non-linear potentiometers, you can depend on TIC to 
change is one percent. Ripple is provide greater accuracy throughout the long life of the potentiometer. Complete 


below 10 mv rms for any voltage specs on request! 


BOOKA measures 124 in long, 5 i TECHNOLOGY INSTRUMENT CORP. 


wide, 52 in. above chassis and 2 in 


below chassis. Weight is 23 Ib. 669 Main Street, Acton, Mass. COlonial 3-771! 
Circle P81 inside back cover. West Coast Mail Address, Box 3941, No. Hollywood, Calif. POplar $-8620 
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POWER 
aS 
Tar tel xs 


Model DV 60-2 
Transistor 


a 


Thorough and versatile! Efficiently 
powers all transistor circuits, Unpar- 
alleled performance and price. 

© AC OPERATED, delivers 0-60 voits 
DC at currents up to 1000 milli- 
amperes. 

© SUPERIOR to conventional DC 
power supplies specified for vacuum 
tube high voltage range and offering 
erratic reactions when used at low 
transistor voltages. 


® CONTINUOUSLY VARIABLE, 
equivalenttoabattery. High power. 
© RIPPLE SUPPRESSION below 0.2% 
at rated current, by two section 
choke input filter. 

© COMPLETE CONTROLS, front 
UCM ee 
breaker, neon pilot light, Powerstat 
output control, multirange voltmeter 
CU eM ae LT] 
posts. Meters accurate to 2°, read- 
able at distance. Height 10%", Width 
7", Depth 9'4", 21 Ibs, 


[WRITE FOR CATALOG 
OF ENTIRE LINE 


LU SR ted) a 


te Bat) 
1065 Utica Ave 
Brooklyn, New York 


For additional information on all items on this page, use post card on last page 
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Delay Line Lab Report. ESC 
Corp., 534 Bergen Blvd., Palisades 
Park, N. d:. 


laboratory report with every delay 


offers a complete 
line prototype. The report includes 
the customer’s electrical require 
ments; a list of the test equip 
ment used, so that test procedures 
are reproducible; a_ series of 
photo-oscillograms indicating in 
put and output pulse shape and 
output rise time; an evaluation 
of photographs and conclusions 
which cover all 


trical characteristics 


pertinent elec- 


The lab report, evidencing the 
electrical characteristics of a de- 
lay line, can be used effectively 
as a guide for redesigning samples 
and reevaluating requirements 
and serves as an additional pro- 
duction check in maintaining de- 
lay line quality. Cirele L1 inside 
back cover. 


Differential Transformers. Mina- 
Belle Mead 14, N. J. 


Two new price and specification 


tron Corp., 


heets have been issued on dif- 
Present 
0.003 in. 


ferential transformers 

units cover a range of 

to a new model with a range of 
3.00 in. They feature infinite 

resolution, Teflon leads, and epoxy 

potting 

available from stock 


and to order for 500 F 


They are 
for 220 F, 
continuous ambient temperature. 
If request is made on company 
Technical 
ipplication Notes will also be 
Circle L2 inside back 


letterhead, a copy of 


included 
cover. 


A. W. 


Conn., 


Time Delay Relays. The 
Waterbury, 


bulletin to 


Haydon Co., 
has released a new 
supersede pages 1 and 2 of their 
sulletin AWH 


details on the 


current catalog. 


TD403 contains 
function of the three basic time 
delay relays, along with catalog 
part numbers for the standard 
ranges and voltages in a-c, d-c 
and 400 eps. 


now available’ in 


These timers are 
improved ex- 
truded aluminum dust covers. 
The bulletin sheet is clearly 
blocked out, with 
type and illustrations 


readable size 
including 
photos of the models, diagram of 


wiring, principle of operation and 
overall and mounting dimensions, 
along with a complete chart of 
catalog part numbers for the three 
bulletin is part of 
Circle L3 


series. The 
the company catalog. 
inside back cover. 


Test Equipment. Industrial In- 


struments, Inc., 89 Commerce 
Road, Cedar Grove, Essex Co., 
N. J., has 


catalog of test equipment. Cata 


available a new 24-page 


log No. 21 lists electronic measur- 
ing and control equipment for use 
in the laboratory and on the pro 
duction line. 

Included in the catalog are au- 
tomatic component testers, cable 
and arc resistance testers, voltage 
testers, 


breakdown capacitance 


and resistance decades, decade 
potentiometers, limit and wheat- 
stone bridges, ohmmeters and 
megohmmeters, switches and test 
fixtures. 

technical 


Complete specifica 


tions, schematic diagrams and 
photographs of each unit are in 
cluded along with comprehensive 
charts and tables. Circle L4 in- 


side back cover. 


Toroidal Coil Winder. Donald C. 
Harder Co., 3710 Midway 
San Diego 10, Calif. A 
page bulletin covers the 
0-3 subminiature 


Drive, 
single- 
model 
toroidal coil 
winding machine. The instrument 
described operates on an applica- 
tion of the basic Harder patents 
covering the combination of a 
smooth grooved winding ring in 
combination with a circumferen 
tial retaining coil spring. Illus 
tration and _ specifications are 
included. Circle L5 inside back 
cover. 


Self-Calculator Disk. Federated 
Purchaser, Inc., 1021 U.S. 
22, Mountainside, N. J. 


can save time, trouble and often 


Route 


Engineers 


error by using the Fedisc or self- 
calculator now being offered. Vari- 
ous formulas such as Ohm’s law, 
voltage or current vs decibels, ca- 
pacitance reactance vs frequency, 
and inductance reactance vs fre- 
quency, are covered in turn by 
the series. A different Fedisc may 
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NEW LITERATURE continued 


be obtained each month free and 
without obligation. Circle L6 in- 
side back cover. 


Products Brochure. Milro Con 
trols Co., Hawthorne Ave., Park 
Ridge, N. J., has published a 
brochure illustrating some of the 
products which it designs, de- 
velops and manufactures. The pub- 
lication covers a d-c power sup- 
ply, computer power supply, line 
voltage regulator and instrument 
amplifiers. Circle L7 inside back 
cover. 


Fluxes. Accurate Spec ialties Co., 
Inc., 9-01 43rd Ave., Long Island 
City, N. Y., has available a tech- 
nical bulletin giving a complete 
description, application and ad- 
vantages of No. 910 mild acid flux, 
No. 310 nonactivated rosin flux 
and No. 183 activated rosin flux. 
The information will be of pat 
ticular interest to those involved 
in the problems of electronic, elec- 
trical, dip and printed circuit 
soldering. Circle L& inside back 
cover. 


Ultrasonic Soldering Iron. Acous 
tica Associates, Inc., Glenwood 
Landing, Long Island, N. Y. How 
to solder aluminum and other light 
metals ultrasonically is described 
in bulletin SOL-109. The bulletin 
points out how soldering with ul 
trasonic soldering irons and tin- 
ning baths produces strong, non- 
corrosive bonds, not possible with 
conventional soldering 

Also revealed in a chematic 
drawing, is the electronic circuit 
for the soldering iron and the 
design features which enable 
stable nondrifting r-f output at 
the tip of the soldering iron dur 
ing operation. Circle L9 inside 
back cover. 


Tube Cap Connectors. Alden 
Products Co., 117 N Main St . 
Brockton 64, Mass. A complete 
guide to tube cap connectors for 
every type of tube is now availa 
ble in a new section for the Alden 
handbook. It contains important 
new designs and the latest speci- 
fications on tube cap connectors 
for airborne and missile equip 
ment, powe upplies and trans 
mitters, color tv and radar equip 


ment, radio and tv sets. Tube cap 


for design 
engineers 


CLICLy 
DIGITAL 


INDICATOR 


A new lightweight Digital Indicator for data 

ACTUAL SIZE display has been developed by Union Switch 
& Signal that has many uses in aviation and 
other industries. It is designed for either local 
or remote use, on a direct wire basis, and re- 
sponds to binary code. The indicator reads 
out directly and has a non-dissipating stor- 
age facility. Data can be printed out if neces- 
sary. Write for Bulletin 1011. 


|UNION | 


MINIATURE RELAYS 
AC or DC 


A wide variety of UNION AC or 
DC Miniature Relays, with all 
standard mountings, is stocked 
for immediate shipment. Contacts 
are gold alloy or palladium for 
maximum reliability. Coil resist- 
ance up to 13,500 ohms. Vibration 
resistance up to 2000 cycles at 30 
G’s, and shock in excess of 50 G’s. 
Write for Bulletin 1010. 


ACTUAL SIZE 


RECTIFIERS: UNION Copper Oxide and Selenium rectifiers are avail- 
able for a wide variety of commercial applications, Write for information. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
PITTSBURGH 18, PENNSYLVANIA 
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NEW LITERATURE 


connectors are classified by cap 
ize, then grouped by types. 
Circle L10 inside back cover. 


Capacitance/Inductance Measure- 
ment. Kay Lab, 5725 Kearney 
Villa Road, San Diego 12, Calif 
A single-sheet bulletin illustrates 
and describes the model 402-B 
dynamic Micro-Miker for measur 
ing capacitance and inductance 
under operating conditions. Ap 
plications, circuit description, 
pecifications and price are In 
cluded. Circle L11 inside back 
cover. 


IMPED.A OD. Quick Recovery Diodes. Hughes 


st 150 36 Products, a division of the Hughes 
WE ARE SPECIALLY ORGANIZED 7 173. | - Aircraft Co., International Air- 
TO HANDLE DIRECT ORDERS OR st W711 84 + St ceili: « ie 
ENQUIRIES FROM OVERSEAS vw ee ee eee ee eee ee 


SPOT DELIVERIES FOR U.S. 4 | 197 | .64' ee ee 


BILLED IN DOLLARS [4.8 | 220 | .64’ a line of quick recovery silicon 
SETTLEMENT BY YOUR CHECK | 4.6 | 1. junction diodes. The diodes de 


ae CABLE OR AIRMAIL TODAY . I. cribed are high-speed, high-volt 


'T age, high-temperature device 


DY SOKo) ‘MX and SPA SUBMINIATURE CONNECTORS | which can replace vacuum and 
CIC @r mPa erin y | germanium diodes in most high 

frequency or fast switching cir 

TRANSRADIO LTD. 138 Cromwell Rd. London SW7 ENGLAND — casces: reanseao, conoon cuits. They are applicable to 
“Log ee a computer and pulse circuitry de- 
ign. Circle L12 inside back cover. 


Ceramic Capacitors. Centralab, a 


inertial Guidance division of Globe-Union Inc., 900 


kk. Keefe Ave., Milwaukee 1, Wisc. 
An eight-page technical bulletin 
for ICBM and IRBM give basi data on ceramic 
capacitors Included are _ back 
ground material, illustrations, ad- 
vantages and characteristics, and 


pecifications for various type 


R-W's broad sys : The field of Inertial Guidance is an important one in 

tems responsibility : guided missile research at Ramo-Wooldridge, where Data to furnish on inquiries are 

for ICBM and ° engineers and scientists are providing systems also given. Circle L13 inside back 

aaa tee ioe x engineering and technical direction for the Air Force 
, Ballistic Missile Programs 


cover. 
unusual technical 
ATL project : The systems team concerned with inertial guidance a : a . 
opportunities in the represents many technical specialties. Among them are Ante nna-I attern I ransmitte r. 
field of inertial me inertial components PIA ei Color Television Inc., 1445 Old 
computers... data processing . . . ground support County Road, Belmont, Calif. I 
equipment CM ae ee UP RR) ; 
packaging Femur ee Le ety ag) lustrated and described in a new 


guidance. Positions 
are open in Los 
Angeles, the ‘ leaflet is the model 119 X-band 

ETD TT , CSC CM met) ma dey ss 
New York area, and supplements these technical specialties. Project antenna-pattern transmitter, a 
: pes ; Engineers are responsible for technical management 
ve Pati a liaison with other organizations participating in 
Force Base, Neue ey ees for antenna-pattern measure 
| ee ments. As illustrated in the litera 


convenient r-f ource designed 


ture, the equipment includes a 
Please address inquiries to: Mr. W. J. Coster weather-proofed housing for the 
modulator and a remote control 
unit which can be located any 


UMNO COORD MMMM) ere on the antenna range 


Comprehensive pecifications are 
5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA included covering the antenna as 


embly, the modulator and the re 
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mote control unit. Cirele L14 in- 
side back cover. 


Computing System. Remington 
Rand Univae Div. of Sperry Rand 
Corp., 1902 W. Minnehaha Ave., 
St. Paul, Minn., has published a 
nine-page operational guide to the 
new Univac scientific 1103A elec 
tronic computing system The 
letter-size booklet includes a 
three page section on the termi 
nology of the system, containing 
definitions of word length, instruc 
tion word, address allocations 
control y ‘rs, input-output 
registers, magnetic tape and mag 
netic drum storage, program s¢ 
quence control and automatic pro 
vyram interruption 

A keyed block diagram of the 
together with general de 
cription ot the computer's 
characteristics and mode of opera 
tion are also included. Ask for 
form LSC-56,000. Cirele L115 in- 
side back cover. 


TV Receiving Tubes. Radio Corp 
of America, Harrison, N. J. A 
single-page chart covet 15 new 
receiving tubes intended for use 
in tv receivers utilizing 450-ma 
erles-heater string The type 
hown have heaters with the same 
controlled warmup time to mini 
mize voltage unbalance during 
tarting. In addition these type 
have heater-cathode voltage rat 
ing ufficiently high to insure de 
pendable performance in series 
tring circuitr Circle L16 inside 
back cover. 


Slotted Line. Hewlett-Packard 
Co., 275 Page Mill Road, Palo Alto, 
Calif Volume & No 1-2 of the 
Journal contain an article illus 
trating and describing a microm 
etri 12 to 40-km« vaveguide 
lotted line with interchangeable 
ection and untuned probe 
Specification and price are 
yiven Also included an 
index to Vol. 7 of the Jo 
Circle L17 inside back cover. 


Militarized Line Voltage Regu- 
lator. General Radio Co 275 
Massachuse AV Cambridge 
39, Ma I 

KE axperimen 

trated al i@ oO tne » 1570 
ALSI15 militarized line voltage 
regulator. Included are outstand 


ELECTRONICS 


FOR: 


Guide 
Bushings, 
Vanes 
and 
Wear 
Rings 


Pra on 


HAVE YOU er 
CONSIDERED pr 
THE IMPORTANT 


ADVANTAGES OF 


FILLED TEFLON*? 


oe 
a\ 


‘4 " 
. 
: 


—~, eet \ 
Formed Wa 
Gaskets yo~"4 | ’ 
| J 
} } 4} 


Valve 

Seats 

and 
Packings 


It has been definitely established that the value of ‘Teflon can be 
considerably enhanced by the use of fillers in certain applica 
tions. Laboratory and field experience has demonstrated that the 
use of fillers permit Teflon to be more readily tailored to a wide 
variety of chemical, electrical and mechanical applications. Also 
some mechanical properties can be improved. These include 


1) resistance to deformation under load 
2) resistance to wear 

3) thermal conductivity 

4) compressive strength 

5) hardness 


By thus improving its properties, Teflon now offers even greater 
industrial potential. This is the reason filled ‘Teflon has become 
an important item in the “John Crane’ Chemlon® line of better 
Teflon products 

Chemlon is available with such fillers as glass fiber, carbon 
graphite, copper and bronze, tale, calcium fluoride and other 
inorganic materials 

Tell us about your requirements. We'll tell you the advan 
tages you can get from filled Chemlon. Request Bulletin ‘T-104 

Crane Packing Company, 6402 Oakton Street, Morton Grove 
Illinois, (Chicago Suburb 


*DuPont Trademark 


PANY 





Sierra 158 High Frequency Wave Analyzer 


fast, convenient, 500 KC to 10 MC! 


New Sierra 158 Analyzer is a highly selective, double superheterodyne 
receiver providing wave analysis data direct in dbm referred to 600 ohms 
impedance ‘The instrument uses a cathode follower input probe with two 
detachable capacity dividers for 20 or 40 db attenuation. It also includes 
a built-in attenuator adjustable in 10 db ste ps to a Maximum of 60 db 
These features, in combination with 22 db usable meter readings provide 
a measurement range of 122 db, from —80 to -|-42 dbm. A measurement 
accuracy Of -+-2 db ts assured for levels above 1) dbm Spurious com 
ponents from analyzer circuits are at least 5O db below fundamental. An 
injection oscillator at 2 me is provided for rapid voltage calibration. A 
phone jack ts available for aural monitoring. The instrument also in 
cludes the Sierra designed precision spiral scale frequenc y dial. Write 
for complete data. 
SPECIFICATIONS 


Frequency Range: (0.5 to 10 megacycl Frequency Calibration Accuracy: D« 


ends on stability and calibration ace 
Signal Measurement Range: = 4&0) dh — y , : 


to +42 dbn eferred to 600 oli 
: ” iat lator, which 1s maintained within 


(77.5 pv to 97.5 v) 
0.25%. Tl results in dial accuracy 


Selectivity: § db down at 3 kc off; 40 db ranging from 056 mc to 
down at 12 ke off 


racy of the » 5-432 me variable scl 


BO 1 
Operating Power Requirements: |) 
Siqnal Measurement Accuracy: » dl 125 volts, 50/60 cps, 95 watts drau 
a y I 
} { wi ’ 
aren ) dbm Cabinet Dimensions: | 7 inch 
Spurious Responses: At least 50 db down inches high, 134) inches deer 


Input Impedance: Greater than | meg Weight: Approximately 
ohm shunted by approximately 8 ppt Data Subject to Change Wit 


Sierra Electronic Corporation 
San Carlos 2, California, U.S.A 


Sales representatives in majer cities 
Manuf ere ‘ e e ° ' ‘ 
Wave Analyzers, line Fault y ' 


( plers, Widet i RF Transtorme 


Radio transmitters Vi4F Ut Detectors. V 


‘ 
) 
pedence Wattmeters Reflection Coefficient Meters 








NEW LITERATURE continued 


ing features and specifications 


Price of the unit discussed is $625 


Circle L18 inside back cover. 


Decade Resistance Units. Muir 
head & Co. Ltd., Beckenham, Kent, 
England. Publication 1742-A il 
lustrates and describes the type 
[1-805 decade resistance unit 
which are arranged for panel 
mounting and occupy the mini- 
mum of mounting space The 
units discussed incorporate a new 
and improved switch which in 
sures extremely low and constant 
contact resistance and abolishes 
the need for lubrication of the 
contact surfaces Specification 

dimensional drawing and tables of 
tandard models are’ included 
Circle L19 inside back cover. 


Closed-Circuit Television. Radio 
Corp. of America, Camden, N. 
A comprehensive illu 
guidebook to the company’ 
broadcast equipment and 
for color and black-and-white 
closed-circuit tv service in medi 
cal, educational, industrial and 
business field has been an 
nounced 

The 28-page booklet employ 
color and monochrome _ photo 
graphs, diagrams and sketches to 
describe the nature and applica 
tions of the equipment. Also pro 
vided are case-history presenta 
tions of typical RCA closed-circuit 
tv installations. The booklet is 
available on letterhead request 
Circle L20 inside back cover. 


Magnetic Shielding. Magnetic 
Shield Division Perfection Mica Co 
20 N. Wacker Drive, Chicago 6, Il 
A new 33-page technical brochure 
entitled Data Sheet 101 com 
pletely describe construction 
features, performance characte! 
istics and typical applications of 
nonshock sensitive nonretentive 
Fernetic and Co-Netic magneti 
shielding material. Included are 
12 pages of technical data, five 
pages of performance graphs, 14 
pages of illustrations and a handy 
two-page comprehensive index 
Circle L21 inside back cover. 


ITV Equipment. Graybar Electri 
Co., Inc., 420 Lexington Ave., New 
Yoru. 17, N. ¥ A new 64 page 
booklet describes a wide selection 
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and 
be determined Py 


inside back cover. 


Grid Circuit for Thyratrons. Han 
Hazel 


technical 


on-Gorrill-Brian, In« x5 
St., Glen Cove, N. Y. A 
data illustrate and de 


model 181-1 Thyra 


init 1} can be 


neet 


‘ 


cribe the 
rhe 
ave and 


three-phase = circuit providing 


one-cycle fast re ponse 


for critical 


control application Operation | 


t 
Lime 


ed ipon the aturation 
a magnet re Complete 


Circle 


ification are yiven 


1.23 inside back cover. 


Thermal Imaging Device. Baird 


Instrument Co 

Cambridge 

RD515 de 

cribes the Evaporograph, a direct 


thermal in vhich can 


be i fo) MG onito! 


ing eithe 10 cold pot 


Application ie Instrument 


ed include Ing tempera 


{ 


LPont 


componen in 


; j 


di and 


‘ f 


emperat ine j ( compu 


t 


ion equipment and determina 


ir cooling eff 


tion 0 Iclerne in cel! 


lectront embli 


e and 


engineer 
vell ; peci 
Circle L24 


inside back cover. 
Ceramic Parts for the Electronics 
Industry. EF] 


Alumina 


nape 


ted ine 


Oll 


and 


Circle L25 inside back cover. 
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For additional 


Fixed Composition Resistors. In 
Resistance Co., 401 N 
Broad St Philadelphia &, Pa 
Catalog data bulletin B-1A covers 
the type BT 
resistors. The 


comprehensive 


ternational 


fixed composition 


12-page bulletin 
contains data on 
construction, characteristics, sol 
derability, heat dissipation, color 
resistance values and 


New 


reliability 


coding, 


t design features 
data 
and 


1.26 


olerances 


and are shown. 


Detailed are 


back 


graphs 
inside 


charts 
Circle 


vivetni 


cover. 


Waveguide and Coax Test Equip- 
Admittance-Namco 
kL. yy, Ned. 
test 


ment. Corp., 
Wave 
equipment 
the 


illus- 


Farmingdale, 


and coaxial 


guide 


engineered and produced by 


company is shown in an 


trated, 12-page, 2-color catalog 


ust published Tee tuners, at 


tenuators, couplers, crystal mix 


ers, crvstal mount probes, loads 


and other items are shown, with 


pertinent pecifications Copies 


ire available on request Circle 


1.27 inside back cover. 


Switch Catalog. Haydon Switch 


Inc., Waterbury, Conn 


‘0 ) i al 


Catalog 
handy permanent 
witch idea folder. Shown are the 
Haydon witch 


tically 


tandards in 


herme sealed switches. In 


cluded are subminiature switche 
the standard 

blade and a 
witches de 


plication Also 


single blade, double 

page of pec ial 
igned for custom ap 
included are 


page of tandard and pecial 

actuator 
Complete data are given for 

electrical 
witch 


drawings 


component and specifi 


cations of each ‘T ypical 


chemati« are included 


{ 


lor eacn erie with 


1,28 


enyineering 


lata Circle inside back 


cover. 


Meters. Che 
Corp 160 Herrick Road, 
ola, L Ris N. Y ‘T WO 


(lal impedance 


Narda 
Mine 
f 


models ol 


Impedance 


meters, opera 


ng in the frequency range ol 


00 to 12,400 me and six model 


waveguide impedance mete 


perating in the frequency range 


f 2,600 to 18,000 me are described 


nformation on all items on this page, use post card on last page. 


Look no further— 


if you're looking for 


“HIGH PURITY” 


fused quartz 


LABORATORY WARE 


The world’s largest pro 
ducer of fused quartz prod 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware 

Vitreosil” products 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to spec 
ification to meet semi-con 
ductor requirements for the 
production of silicon metal 


TRANSPARENT VITREOSIL 


For ultra-violet applica 
tions, metallurgical investi 
gations, chemical research 
and analysis, photochemis 
try, spectroscopy and physi 
cal, optical and electrical 
research 

Send specifications for 
your requirements. Please 
use coupon below 


ltt ee ile 
FUSED QUARTZ CO., INC. 


ee a 


Please send technical dete on 


Company 


Nome & Title 


Street 


State 


353 


City lone 





REGULATED POWER SUPPLY 


0.001% Regulation at 2 Ampere 


MODEL UHR-240 


KROHN-HITE Model UHR-240 POWER SUPPLY provides up to 
% amp. at 0-500 volts with 0.001% regulation and less than 100 
microvolts of ripple. Line voltage stabilization is 0.003%. The internal 
impedance is le than 0.005 ohms for low frequencies and d-c, and 
le than 0.1 ohms for frequencies as high as 100 ke. A 0-150 volt, 
0-5 ma bias supply is available with 0.05% stabilization and less than 

millivolts of ripple. A 2.5 amp. d-c heater supply, adjustable from 
» to 13 volts with | than 20 millivolts ripple, is included in addition 
to two independent 6.3 volt a-c heater supplies of 10 amp. capacity. 1 he 
ultra-high regulation applies over the entire operating range. Full 
maximum current can be drawn continuously at any output voltage, 
from 105 to 125 volt line. Price $625.00 f.o.b. factory. 


( 3 For Further Details Write Dept. E 


)) Krohn-Hite Instrument Co. 


580 Massachusetts Avenue + Cambridge 39, Massachusetts 


QUALITY 


SEG here! 


knight-kits 


FOR LAB, SERVICE & 
th 3 


knight-kit 
5” WIDE BAND 
OSCILLOSCOPE KIT 


+ 2 Printed Circuit Boards 
fine electronic equipment + 5Mc Width for Color TV 
ee a Te + Hor. Sweep to 600 Ke 


+ 25 mv-inch Sensitivity 
knight-kit + DC Positioning Controls 


VOLTAGE CALIBRATOR KIT — ony — + L-Axis Input 


Permits use of any scope Pritnten 


Model 83 ¥Y 136. Volt 


Calibrator Kit. Net. $12.75 Model 03 V2 Kit, Net $69.00 


ii 356-PAGE CATALOG 


ORDER FROM 
ALLIED'S 1957 ¢ 


ALLIED RADIO 
, a a ae <a atl ear Dept. 11-B-7, 100 N. Western Ave. 
world’s lar JOSe SHOCKS tron Chicago 80, Illinois 


Cour 3th. Yean 





NEW LITERATURE 


in a recent data heet Photo 
graph features, pecifications 
and prices are included. Circle 
1.29 inside back cover. 


Component Packaging. American 
Rondo Corp., 100 Sanford St., 
Hamden 14, Conn. A_ four-page 
brochure deals with the modern 
packaging of electronic compo 
nent Proce and design of 
packaging miniature and submini 
ature tubes, capacitors, diode 

resistors and special tubes are 
illustrated and described. Ad 
vantages of the system are listed 
Circle L30 inside back cover. 


Universal Testing Machines. Tin 
ius Olsen Testing Machine Co., 
Easton Road, Willow Grove, Pa. A 
10-page bulletin describes the 
complete line of Electromatic uni 
versal testing machines. In the 
machines described, load is ap 
plied by an electronically control 
led mechanical system to assure 
positive crosshead speeds under 
load or no-load. Loads are then 
weighed and indicated electron 
ically on the large Selectorange 
dial. 

Bulletin No. 54 also covers 
Olsen compression and XY testing 
machines, electronic recorders 
instrumentation and accessories 
Circle 31 inside back cover. 


Fabricated Metal Products. D. EF 
Makepeace Co., Pine and Dunham 
Sts., Attleboro, Ma A fabri- 
cated-metal-product brochure 
uggesting solutions for a variety 
of electrical and electronic manu 
facturing problems has been pub 
ished. Completely illustrated, it 
describes products the company i 
prepared to produce on a custom 
basis Included are slip ring as 
semblies, microwave assemblies 
and a variety of contact Circle 
L32 inside back cover. 


Ultrasonic Fluxless Brazing. Aero- 
projects Inc., 310 East Rosedale 
Ave., West Chester, Pa. A four- 
page leaflet discusses Sonobraze, 
the ultrasonic equipment for 
fluxless brazing and for coating 
of aluminum. Sonobraze 1s pat 
ticularly suited to the joining of 
unstripped enameled aluminum 
wire. 


Bulletin SBR-6A_ tells what 


For additional information on all items on this page, use post card on last page February 1, 1957 ELECTRONICS 





NEW LITERATURE 
Sonobraze 

it work hows its ad 
Sonobraze equipment Is also dis 
ed back 


cover, 


and 


vantages 


cu Circle L353 inside 


Precision Instrument Components. 
PIC 
Benrus 
Atlantic 
Ris Rag SO 
the 
lists 


Division of 
[ne 177 


Rockaway, 


Design Corp., 
Watch Co., 
Ave., East 

announces release of 


No l 


precision 


new 


catalog which 


over 4,000 instru 


and available 


from stock. It 


ment ervo parts 
includes 128 pages 
of compact and concise engineer 
ing data for use in the electronic 
fields 


L34 inside back cover. 


and instrumentation Circle 


Data. Westing 
Corp., Electronic 
Route 17, Elmira, 
booklet of e 
Reliatron 
available It 
10 We 
tubes Features 
large cle: 


Tube 
house Electric 
Tube Division, 
N. Y A 44-page 
data 
tubes 1s 


Receiving 


sential on recely 


ing now 


presents more than ting 


house receiving 
incorporated are ir tube 
on the 
data, 


1 
quick 


socket diagram 
as the as 
type 


ame 
bold 


location 


page 
sociated tube 
fo. 


data for easy 


booklet l 


number 
and open sty le 
The 


a COpy 


read 
ability priced at 
35 cent Circle L35 inside 


back cover. 


Thermal 
The Hay 
Ind. A 


56-1008-59, explains 


Conductivity Analyzer. 
Michigan (¢ 


12 page ¢ 


Corp., ity, 


new olor catalog, 
principle, con 
struction, and features 
of both the Condu-Therm analyzer 
the Acratron 
corder. The ed 

sed termining 
amount of COs, Hb, CH, 


thermal 


operation 
and electronic re 
analyzer discu 
can be u for de 
and 
the like, and employs the 
conductivity 


The 


ection 


method of analysis 


catalog contain special 


on yas tem 


and 


sampling 


and how why this analyzer ij 


used. Circle L36 inside back cover. 


Auto-Navigation. Belock Instru 
Point, N. Y. 
A four-page folder illustrates 
the 
reckoning analyzer and 


ment Corp - College 
and 


dead 
loran re 


describes company’ 
ceiver which combine to form an 
that 
hip’ 
per 


‘ 
maitions o1 


automat nay 
will 
po 


+ 


ivation tem 


accurately indicate a 


sition anywhere at sea irre 


ive of atmospheric ce 
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For additior 


TRACER-GUIDED DRILLING 
100 HOLES P.M. 
WITH NEW HERMES POTENT 


for catalog H29 


describing pneumatic 


attachment. 


Printed circuit plates 


by unskilled labor from 


‘ap, 


’ 


now accurately drilled 


| 


enlarged template by 


air activated feed. 


= 


mer TO MILLS ENGRAVING MACHINE CORP 


13-19 University Place 


A REVOLUTIONARY ‘Filst’ 


New York 3, N.Y 


SERVICE-FITTED 
SERVICE-TESTED 
SERVICE-APPROVED 


SILICONE IMPREGNATED 
FIBERGLAS CUSHIONED 


CLAMPS 


Withstand Jet Engine Heat or Stratospheric Cold... 


ADEI 


a rugged, heat and abrasion-resistant 


has the answer to the need for 


clamp that can withstand the attack of 
the stratosphere’s sub-zero cold and 
the intense heat of today’s aircraft, mi: 
sile and rocket power plants. TEMPERA 
TURE CHARACTERISTICS: Far above 
+550° F. to well below —90° F. Per- 
formance far beyond specifications of 
any other clamp 


SAMPLES & SPECIFICATIONS 
oupon today for samples 
(ro 
7 
if | 
Name 
| PRECISION PRODUCTS | 


A Division Of ] 
General Metals Corporation j cy 


Company 


Easily installed on “bundle” or removed, 
and they retain their firm, cushioned 
grip despite severe vibration and extreme 
temperatures. Cut maintenance and 
replace ment costs...cushions won't tear 
during engine harness assemblies and 
if material chars, due to extremely high 
temperatures, there still remains a 
safe, non-conductive layer--A positive 
‘design-fix” for jet engines 


Aircraft, Component & Guided Missile Manufacturers mail 
und detailed information on how CLAMPS fit your specific needs 


| HUNTINGTON DIVISION 
1444 Washington Avenue, Huntington 4, West Virginia 


Zone State 


A ee ee ee ee 


al information on all items on this page 


use post card on last page 


266 
wij 





SPECIFICATIONS 


RECEIVER 
Input Impedonce 51 ohms 
LF. Frequency 21.4 MC 
IF. Bandwidth 300 KC 
Sensitivity at input term. as a voltmeter 1.0 uv 
Field Strength at 54 MC 1.6uv/m 
The 107-A st Set and Field Intensity an Strength ot 240 MC 65uv m 
ax. input using external pad supplied 100 V 
Meter combines in one portable unit a Field Sareieate oe 54 MC . si 160V M 
radio receiver of laboratory quality with Field Strength ot 240 MC 650V M 
@ Output Indicator Panel meter 
approx. Logarithmic scale 
brated signal generator These instru Output’ 1. To operate at 10 milliampere 
recorder, 2 Audio for headphones 

SIGNAL GENERATOR 
- 7 Output 10 uv te O1V 
range of to 240 megacycles without Output Impedance 51 ohms 

band changing POWER REQUIREMENTS 
117 volt a-c, 50-400 cycle 60 watts—or 
6 volt, d-« 6 amperes 


NEMS “. CLARKE 


L.oo Ff p Oo YF 


metered output and ar occurately cal 


ments, which can be used separately for a 


variety of test purposes, cover a frequency 


ae 


919 JESUP-BLAIR DRIVE SILVER SPRING, MARYLAND 


For further information write Dept. P-2 


Rae aE ao i Riga as Milas mamas - mag ee 
: 4 a ad ae: i " 


in the Unusual 


Specialists 


Precision Produced 
MATERIALS for 


TRANSISTORS 
and DIODES 


@ GOLD doped with N-type or 
P-type elements—supplied in the 
form of wire, sheet or ribbon and 
cut or stamped pieces. 


@ INDIUM electroplated base or 


precious metal wires. 


@ WELDED RIBBONS-—Dissimilar 
metal ribbons of the same width 
can be continuously welded 
together, within close overlap tol- 
erances. 


SIGMUND COHN CORP. 


121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y. 





NEW LITERATURE continued 


the time of day or night. Specifi 
cations are included. Cirele L37 
inside back cover. 


Panel Meters. Simpson Electric 
Co., 5200 West Kinzie St., Chicago 
44, Ill. A new six page panel meter 
bulletin 2057 contains descriptions 
and specifications along with latest 
prices of over 800 models. The 
pages illustrate with photographs 
of meter styles and various types 
of meter movements available, also 
dimensional drawings for meter 
mounting. Additional information 
is also provided concerning the 
company’s line of shunts and cur- 
rent transformers. Circle L38 in- 
side back cover. 


Controls Literature. Servo Corp. 
of America, 20-20 Jericho Turn 
pike, New Hyde Park, N. Y. A 
new periodical “Around the Servo 
Circuit” is now being issued. New 
developments in infrared control 
systems, a question and answer 
column describing special prob- 
lems, and reports on new litera- 
ture available are among items 
covered in the first issue. The 
newsletter is designed to keep en- 
gineering and other interested per- 
sonnel informed of the company’s 
latest developments in the control 
field. Circle L39 inside back cover. 


Thyratron Pulse Modulator. Dor 
mitzer Electric & Mfg. Co., Inc., 
5 Hadley St., Cambridge, Mass., 
has published a circular illustrat- 
ing and describing its model 12 
laboratory modulator designed 
specifically for research in the 
fields of pulse power generation. 
The unit described has a rated 
peak power (into 50 ohms load) 
of 250,000 w. Circle L40 inside 
back cover. 


Computer Tubes. Sylvania Elec- 
tric Products Inc., Emporium, Pa 
Three engineering data service 
bulletins cover types 6211, 6814 
and 6888 computer tubes.  In- 
cluded are electrical and mechani 
cal data, direct interelectrode ca- 
pacitances, ratings and average 
characteristics. Circle L41 inside 
back cover. 


Vacuum Seals. Glasseal Products 
Co., Ine., 1111 E. Elizabeth Ave., 


’ 


For additional information on all items on this page, use post card on last page. February 1, 1957 — ELECTRONICS 





NEW LITERATURE continued 


N. d. 


components 
glass-to-metal 


Linden, Manufacturers of 
that use 
vacuum will 
find the new 12-page color catalog 
a valuable reference. Featuring 
the exclusive use of the Duro-Vac 


process, 


electronic 


seals 


the catalog shows cross- 


sectional drawings, charts, de- 


scriptions and photographs of 
multiheaders, feed-throughs, stand- 
offs seals, AN 


sistors and diode terminals. 


tran- 
The 


complete catalog is available to 


connectors, 


anyone requesting it on his letter- 
head, 


Portable Potentiometer Pyrometer. 
Associates, 21] E. 
South St., Indianapolis 25, Ind. A 
bulletin 9B de- 
improved 


Technique 


new elgnt-page 
scribe the Py rotest, a 
portabli 


with 


potentiometer pyromete1 
interchangeable direct-read- 


ing scale The instrument dis 


cussed checks and calibrates all 


types of thermocouple-actuated 
temperature instruments and many 
electrical instruments. Tempera- 
read di 
vithout charts, graphs or 


tables. Circle L42 in- 


tures or millivolts are 
rectly 
conversion 


side back cover. 


Wide - Band 


tronix, Inc., P. 


Oscilloscope. Tek 
QO. Box 831, Port 
An eight-page folder 
completely describes 
trates the small, light and 
satile type 515 wide-band os- 
Chief 
specifications are shown. 


land 7, Ore 
illus- 


ver- 


and 


cilloscope and 
Price of 


$750. Circle 


features 


the unit discussed is 
1.43 inside back cover. 


Flat Selenium Rectifiers. Radio 
Receptor Co., Inc., 240 Wythe Ave., 
Brooklyn 11, N. Y. Bulletin 237 
covers the Siemens flat type sele- 
nium rectifiers which feature long 
life, higher effi- 
ciency, low forward drop and low 
reverse Sizes, 


smaller sizes, 


leakage, terminal 
arrangements and equivalent cir- 
cuit ratings are shown. Circle L44 
inside back cover. 


System Test Equipment. Link Avi- 
ation, Inc., Binghamton, N. Y., has 
available a 22-page brochure, 
“Systems Evaluation Test Equip- 
ment,” LP-3528, which 


the philosophy of 


explains 
system test 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 


Low noise level. 


Extreme reliability. 


Write for 
Catalog 370. 


eit db 


INCORPORATED 


ARNOLD 


22 ELKINS STREET 
SOUTH -BOSTON 27, MASS 


Make springs yourself... fast, exact! 
WITHOUT USE OF ARBORS 


For a replacement or experimental spring 


any shape, diameter or pitch from flat or 
round wire sizes .0OS” to .125”, you can 
seconds with 
Cc iles You 
eliminate arbors, yet turn out 


produce it in a matter of 


Perkins Precision Spring 
precision 
torsion 


springs compression, extension 


tapered, or special springs, coiled either 


left or right hand, in any desired length, 
any diameter from 3/32” to 12” and larger, 
with or without initial tension, and with 
open or closed ends. Eliminate expensive 
pecial orders and costly production delays! 
Make your own springs to exact specifica- 
tions as replacements or experimental work 


Make them fast, right in your own shop! 


Starret adjustable jaw cut nippers (left) and 
Gardener Hook-Kon pring looping tool 
(center) handy, precision, time-saving ac 
cessor for spring coiling Perkins Spring 
Coiler available as bench model or power 
model shown here, (right) for tool shop or 


continuous run 


; MACHINE AND GEAR CO. 


Special Machinery Division 
West Springfield, Mase 


Perkins Machine and Gear Co. 
Special Machinery Division, Dept. C4 
W. Springfield, Mass 

Please send information and prices on 
Perkins Spring Coiler 

Hand Model Power Model 


Name Tithe 
Compan 


Address 


For additional information on all items on this page, use post card on last page 
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equipment for military electroni 


this is 
ystems. It presents complete ap @ 
plication information and design important enoug 


concepts of specific “go-no-go” 


* 
testing devices which the com f a twice! 
pany has custom built for use in 0 i a « 
conjunetion with an existing ana 


ow be } y ayaste . ‘ 
| h OMDING tem Now, for the first time, y 


tain 1, 2, or a dozen prototype high 


applications of systems evaluation alumina ceramics parts for develop- 
? 


The brochure describes typica 


est equipment for testing com ment work in your own plant 
plete systems and checking com at low cost. This new service is 


I~ TC 


ponents within a system. It also available to ‘‘custom-make’’ any 


discusses the economic advantage small-lot number of ceramic parts 
advantag 


—— 


. fOr »xac z ecificatior 
of this advanced approach to ele to your exacting specifications 


‘s es : Here’san opportunity to ‘research”’ 
tronic testing. Cirele L45 inside PI , 
high alumina ceramics for new prod- 
back cover. 

ucts as well as existing ones, with- 

out the barrier of buying production 
Instrument Evelets. Circon Com run quantities Want to know more? 
ponent Co., Santa Barbara Muni¢ Write, outlining your problem. Ask, 
ipal Airport, Goleta, Calif. A sin too, for a copy of our properties 
yle sheet bulletin describes a line chart. 


of instrument eyelets used for ter 


minals, contacts, bushings, fasten 
ers, grommets and printed circuit rene Wil 
Chief features and applica 
tion data are included. Circle L46 PORCELAIN COMPANY 


inside back cover 86 Muirhead Avenue e Trenton 9, NJ 


California Representative: Edwin E. Starr, 4101 
Rhodes Ave., N. Hollywood, Cal. STanley 7-5879. 


Receiving Tube Manual. Radio 
Corp. of America, Harrison, N. J 
A new edition of the RCA receiv- 


ing tube manual, revised, ex- } 
panded and brought up-to-date, Y —/ | = 


has been prepared, Designated RC- 


- * 8 it contains technical data on | H 11 iad 
With G-E Inductrol™ even sts secevine asm Mt 


cluding types for black-and-white 


and color tv and series-string appli- HEATING UNITS 
0 age Cou a ors cations. In addition, more than 75 
picture tubes, including color a he 
7 -eated Pric Wf . ANNEALING 
Undervolt lest filled tul oe See ee Re Hn HARDENING 
a eee ae eee Pe ee cent Circle LA7 inside’ back 


in minutes, dangerously overheat vacuum ; a ds Dh 
cover, MELTING 


tiibye \ little i y “ ervoltaue 


cut tube | D-C Power Supply. Consolidated 
Induectrol lt ey Electrodynamics Corp., 300 North 
control ( ti Sierra Madre Villa, Pasadena, 


help assure proper tube o Calif sulleting 1570 covers the 


This means longer tube lite type 3-131 26-v d-c power supply 





ntime, more effi peration which increases versatility of air- 


borne oscillographs. Included are 
write > ‘ | 
an illustrated description, com- ileal aead tilted 
Schenectad GENERATORS—1 KW; 2): KW 


ponent information and a listing Panne Tae Te na 
of specifications. Circle LA8 inside Ra tb Bhd 

| LEPEL Spark Gap Converters 
back cover, 2 KW, 4 KW; 7') KW; 15 KW; 30 KW 


nearest Genera 


went 


Thermostats. Stevens Mfg. Co., 


Inc., P. O. Annex 1007, Mansfield, 


Most Impor Product Ohio. Bulletin 5000 describes a line LEPEL HIGH FREQUENCY 
Progress /s Our Most /mportant luc rpg nemnipen tee —aeetnet LABORATORIES, INC. 


G ENERAL j ELECTR | e , SSth STREET and 37th AVENUE WOODSIDE 
} Both hermetically sealed and semi NEW YORK CITY. WY 


358 For additional information on all items on this page, use post card on last page February ] 1957 
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enclosed ti pes are cove red 
Punched for insertion it n FOR LESS THAN 
ard three-ring binders, the 


letin describes operating prince 


ples, gives dimensional data 

ratings and materials of con 

tior Available terminal A DAY 
mounting arrangements are illus 


trated with photographs Circle 
1.49 inside back cover. 

A graphic instrument will tell you what happen: 
Precision Potentiometers. Helipot to a machine, the output of a department or whol 
Corp., Newport Beach, Calif. Im plant, will serve as a continuous inspector of 
proved operating charucteristi products or processes 
of the series B precision potenti : 
citeesss ns Soa a easel While you are working elsewhere 
54-18 The significant changes 
listed include more favorable val In no other way can the engineer be in so many 
ues for best practical linearity places at once. And at a cost of less than 30 
tolerances above 999 ohm Fo} cents a day per recorder. You can't afford to be 
example, from 1,000 to 9,999 ohms, without graphic instruments in your plant Ask 
the best practical linearity toler for Bulletin 939A—What You Can Do With a 
ance is now +90.015 percent rather Graphic Wattmeter 
than 0.025 percent; for 10,000 


ohms and above, it is 0.01 per * PRODUCT REPRESENTATIVES IN MOST PRINCIPAL CITIES 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 


cent. Circle L50 inside back cover. 


Facilities Brochure. United States 


Dynamics Corp., 1250 Columbus 
; — , “ Dept. E2, P.O. Box 596, INDIANAPOLIS 6, INDIANA 
Ave., Boston 20, Mass has avail 


able an eight-page booklet stating 


the present position, aims and ob- 
jectives of USD, a company or 
ganized to manufacture electronic 
components and systems, mechani- 
cal and electromechanical devices, 
and to conduct research and de 
velopment for commercial 
military applications. Also a a E : 
able are a number of silicon power il A 
Se eee “ IMMEDIATE DEUVERy 
ariety of types, as well as a price STOCKING Mom ZED 
list. Cirele L51 inside back cover. eulitacs IBUTORS 
s of a W. D. oan onntend 
Aircraft Hook-Up Wires. Re , | aMers Cone ompany 
>. a F T ornia, t 
Corp. of America Wallingf: : ‘ off Graybar Sie, Angeles 


lectric 
Conn A erie ) ingle cond - 4 ao ot Co 


Connecticut 
ire air- Te Pi Moses ’ 


600 igh mperat 


' Hartford 
Radio Electronics Co 
District of Coly 


mb ' 
Kenyon Ra "a, Washington 


rement dio $y 
= ue Pely Co. 
MIL-W-7139, Massachusetts Cambrid 
: , ri ge 


1906, TRANSISTOR TRANSFORMERS Electrical Supply Son 
New Yor ' 
Approved MIL-T-27A designs York, Jamaica 


rless Radic Distributors 
HERMETIC, MOLDED, OPEN OR CASED Wolmar orks Utica 
SERVO, MISSILE, AIRBORNE TYPES shaieemmere 


Pennsyiva j 
ni i 
Write for Harold 1 Philadelphia 


Detailed 1957 Catalog 


Montague 


‘ I ih P 
1 non Radio Supply 
rorm Z Washington, Ta 
Pomiene Tay 0D baat area C&G Radio 
—e i Ti 


abrasion and corrosio! Circle 


145 E. Mineola Avenue, Valley Stream, L. |., New York 
1.52 inside back cover. 
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f Plants and People | Edited by WILLIAM G. ARNOLD 


Electronics manufacturers expand plants and facilities by acquisition, leases or new con- 


struction. Top engineers and executives in the industry are promoted and move to new 


af 


responsibilities. Technical societies honor leading scientists 


Sangamo Dedicates Capacitor Plant In South Carolina 


THE SANGAMO ELECTRIC COMPANY’S 
$5 million plant in Pickens, South 
Carolina is in operation. Some 1,000 
persons are employed in the 200,000 
q ft facility 
The company will produce elec 

trolytic capacitors, power capaci 
tors, motor yvenerators, converters, 
dynamotors, and Navy electronic 
equipment there. South Carolina’s 
Governor George B. Timmerman, 
Jr. and Senator Strom Thurmond 
participated in dedication formali 
tie (C,H. Lanphier, Sangamo pre 

ident, was the recipient of a bronze 
plague commending the firm for 


it choice of a South Carolina ite 


for the plant Sangamo Electric's new capacitor plant in South Carolina 


Hoffman Electronics Elects New Laboratory President 


JAMES DD. McLEAN, formerly of He succeeds John B. Moss who be on by Hoffman for the armed 
Phileo Corp., was elected president comes chairman of the executive forces in the engineering, design 
and general manager of Hoffman committee of the Laboratories and and production of advanced elec 
Laboratories remains as a director of Hoffman tronics and electromechanical proj- 
McLean resigned as vice-presi- Electronics Corp. He joined Philco eects. The Laboratories have more 
dent and general manager of the’ in 1947 after 9 years with GE in than 50 active projects 
vovernment and industrial division engineering and sales He will have supervision of over 
of the Phileo Corp, to head the McLean will have full responsi 100 engineers and 2,200 employee 


wholly-owned Hotfman subsidiary bility for all phases of work carried as well as the 12 service areas. 


Sylvania Appoints Osgood Manager Of Waltham Laboratories 


RicHARD:-M, Oscoop has been ap- tituting the Waltham laboratories 
pointed manager of the Waltham Osgood joined Sylvania in 1955 
laboratories of Sylvania Electric as manager of equipment fabrica 
He formerly was manager of the tion at the Waltham Laboratories, 
avionics laboratory at the Waltham becoming manager of the avionics 
facility. Before joining Sylvania, . laboratory in 1956. 
he was chief of the electronic de ’ As chief of the electronic defense 
fense systems division of the Air systems division of the Air Mate 
Material Command, U.S. Air Force. rial Command, Osgood held the 
He succeeds Dr. O. G. Haywood, rank of Colonel. He was responsible 
who has resigned to accept a top for the coordination of the design, 
executive post with Emerson Elec- production, and installation of a 
tric Manufacturing Co., St. Louis, , semi-automatic air defense system 
Mo for the continental United States 
In his new post, Osgood will have Richard M. Osgood and for the “DEW Line”. 
responsibility for the avionics lab- tory, and the applied research Osgood began his research and 
oratory, the missile systems labora laboratory, the three activities con- development work in military elec- 
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to Ce 
UE nianeaeie 


recording field 


TELEMETRY 
APPLICATIONS 







INDUSTRIAL APPLICATIONS 


STRESS-STRAIN RECORDING with “first- 
hand” read-out during test. 





























@ QUICK-LOOK monitoring in the 
telemetry ground station per- 


mits continuous observation of 
@ PERMANENT record obtained at test site 


missile in-flight programing re- 
may be stored indefinitely for purpose 


sults. 
of future data reduction 






@ ON-THE-SPOT monitoring permits making in-flight 


function corrections in controlled missiles or piloted 


@ PORTABLE — extremely useful for field 
aircraft. test applications where a ‘multiplicity’ 
of data must be collected with the least 
@ A NATURAL for mobile telemetry vans compact, amount of instrumentation 

rugged, low power consumption, record is PERMA 

NENT, no fading or fogging when exposed to direct @ No amplifiers required for many appli- 


sunlight cations 


USES a variety of tubular mirror 


ENGINEERS ate galvanometers pioneered by Century 


Check your requirements against these FEATURES! 


@ Permanent continuous record produced within re @ As many as 24 intelligence channels may be re- 
corder corded on the 8-inch x 200-foot record roll 


- Developed record may be viewed an INSTANT 


after exposure 


@ Record is REPRODUCIBLE without loss of contrast by 


“ae Ozalid, Bruning, etc., processes NO deteriora- 
= HIGH CONTRAST photographi qualitie $ . black tion due to ultra violet exposure 
intelligence traces are recorded on light colored 
background @ Eliminates need for costly darkroom facilities 


COSTS NO MORE THAN OLD-FASHIONED METHODS 


Ps Century Electronics & Instruments, Inc. 
1333 NO. UTICA, TULSA, OKLAHOMA 


lor further information wll on onr nearest representative 


EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY rel BARCLAY 7.0562 


PHILADELPHIA, PA LONG ISLAND CITY, N. Y DALLAS, TEXAS TUCSON, ARIZONA REOWOOD CITY, CALIF SAN MARINO, CALIF 
Test Equipment Sales Co Test Equipment Sales Co Arnold Barnes Co G. %. Marshall Co G. %. Marshall Co G. 3. Marshell Co 
4447 N Bodine St 29-46 Northern Bivd 5526 Dyer St 3686 Baker Place 2015 £1 Camino Real 2065 Huntington Drive 
Tel Michigan 4-1822 Tel: Stillwell 4.7120 Tel.: Emerson 6716 Tel. East 7-1501 Tel.: Emerson 6-8214 Tel Ryen 1.6781 
SAN DIEGO, CALIF DENVER, COLORADO ATLANTA GEORGIA CLEVELAND, OHIO DAYTON, OHIO ORLANDO, FLORIDA 
G. $. Marshall Co Barnhill Associates E. G. Holmes & Associates Electro Seles Associates Electro Sales Associates E.G. Heoimes & Associates 
3525 Sth Avenue 6520 West 62nd Ave 309 Phorr Rood, NE 281 £. 216th Se 512 Orangewood Drive 56 W. Columbie 


Tel.: Cyprus 6-6234 Tel.: Harrison 4-7733 Tel.: Cedar 7-78601 Tel.: Redwood 2-7444 Tel.: Welnut 5426 Tel: 3-3524 














tronics for the Air Force following 
the United 


Academy at West 


hi yvraduation from 
Military 
Point in 1941, 

Meyer Leifer has 


tant 


States 


been appointed 
Assi director of the electronic 


defense laboratory of Sylvania Elee- 


tric, in California 

Before being named to the newly 
created post, he was engineering 
laboratory. In thi 
the 


program of 


manayer of the 


“assiynment he headed research 


and development tne 


laborator ince It beyan operations 
View 1953 
joined Sylvania in 1946 as 


phy sit lab 


in Mountain Calif. in 
Leifer 


engineer in the 


Motorola Opens New Home Radio Plant, 


NATO Electronics Chief 


JOHN HESSEL, director of the radio 
Fort 


Monmouth since 1947, has been ap- 


communication division at 
pointed by the State Department as 
chief of the electronics section, pro 
North Atlantic 
Organization. 

From 1942 to 1946 he served with 
the Army 
Vnicnh ne was 
of Merit 
held the 

He has 
nal Corp 
1931 


duction division, 


Treaty 
Signal Corps during 
Legion 
with Oak Leaf Cluster. He 
rank 


been employed at the Sig- 


awarded the 


of Colonel 


Engineering Laboratories 


ince 


- a 


New Motorola home and automobile radio plant in Illinois 


MOTOROLA BEGAN operations in its 


new $2 million 
Quincy 


q ft plant was vis 


manufacturing Ta 
Ill, The 


ved by 


eiity in 1R5.000 
7,500 area 
the 


and 


resident prior to going into 


exclusive production of home 


radio Total 
1,500, 


automobile employ- 
officials 
estimate more than 1,000,000 radios 
will be 
tured in the plant in 1957. 


The east wall of the 


ment exceed and 


of various type manufac 


new plant 


Named 


John Hessel 


Selects Military Head 


is 500 feet in length and is movable 
for future expansion. The plant is 
completely conveyorized and _ is 
equipped with automatic and semi 
automatic devices 

Motorola that 
Major General Samuel R. Brentnall, 
U.S.A.F., 


vice-president and assistant general 


manufacturing 
also announced 


retired, has been named 
manager of the military electronics 
division. 

Brentnall, formerly Au 
chief of staff for 


guided missiles, will supervise mill 


General 
Force assistant 
tary electronics in Phoenix, River- 
Chicago, and 


work of 


and 


the 


ide, California 


vill administer mor‘ 
than 2,500 persons. 

Former posts held by Gen. Brent 
nall include chief, production eng! 
Wright Field, and 
pecial assistant to chief of staff fon 


the B-47 


neering section, 


program 


Kittel Awarded Buckley Solid State Physics Prize For 1957 


SOCIETY ha 
B ickley 


1957 


AMERICAN PHYSICAI 
$1000 
Physics Prize for 
Kittel, 
the | 


be rkele \ 


awarded the Oliver 


Solid 
to Dr. ¢ 


state 
narle professor of 
physics at niversity of Cali 
fornia in 

Ly Kittel wa elected for hi 
magnetic resonance 
the 


vork Wii 


applications of 
methods to 


electron 


tigation ol 
olids.”” ‘Phi 


by the 


Inve 


Societ i “a mo 


the ad 


judged 
contribution to 
old 


in the last five yea 


Important 


incement in 


362 


Dy Kittel has 
theoretical 
pating the 
olids by 


maypnetic 


developed new 
techniques for investi- 
electronic structure of 
utilizing the 
field of 


vith 


interaction 
high fre 
the 


In a 


quency radio waves mag 


netic and electric properties of the 
solid 

Related experimental 
these 


carried out by Di 


electrons in 
work on a 


number of problem nas been 


Arthur Kip, pro 


fessor of physics. Drs. Kittel and 


Kip developed a “solid state cyclo 


tror 


tiny 


they whirl electrons through 
matter 
The Buckley 


the Bell Telephone Labo 


award was estab 


lished by 
ratories in honor of one of its la 
ident 


the American 


and it is administered 


Physical Society 


vard will be presented to 


the annual meeting ol 
in New York. At 
will deliver the 


“The 


Studies in the 


tnat 


time Kittel 


Buckley f 


Lecture, on Role o 


Magneti 


Physic of Solids.” 


) 
Re onance 
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* TUNGSTEN 


° MOLYBDENUM 


60/60 TUNGSTEN- 
MOLYBDENUM 


...when your product demands the 
highest standard of uniformity 


Bec AUSE of high metal purity plus exceptional uni 
formity in size and physical properties, Sylvania wire 
will help you hold rejection losses to a minimum 

help you maintain consistently higher product per 


formance standards 


Quality-controlled to the exacting standards known 
to be needed for producing the world’s finest vacuum 
tubes—every step in the wire-making process is done 


in Sylvania’s own plants. From metal refining to draw 


ing and finish plating one manufacturer bears the 


entire responsibility of supplying the exact kind and 


{ 


I wire you need 


quality o 


TUNGSTEN MOLYBDENUM 


CHEMICALS 


There is a Sylvania wire for every vacuum and gas tube 
application, in a full range of sizes down to the finest 
available—bare or plated with gold, rhodium; silver 
or nickel. Extra-long lengths can be supplied on order 


As the specifications for tube characteristics vary 
oO your wire requirements will vary. Next time you 
need standard or special wires, call in your Sylvania 
ales engineer. He will help you get exactly what you 
need, when you need it! 
SYLVANIA ELectric Propucts Ine 
ysten and Chemical Division, Towanda, Penn 


PHOSPHORS SEMI!I-CONDUCTORS 





MAKING 
EQUIPMENT 


TRANSISTOR 


DIODE MACHINERY 
AUTOMATIC OR 
SEMI-AUTOMATIC 


FOR TRANSISTORS and DIODES 
@ STATION KING 64 TURNING SPOLES 


24 POSITION TRANUSTOR OR DIODE SEALER FU 
WIFE GLASS AND HOPPER PFE 


No 23-24-65 WE 
Send for Catalog Dr. Chas. Eisler, ME 
CHAS. EISLER, JR., PRES 


EISLER ENGINEERING CO., INC. 


751 So. 13th St 


Founder 


10ore information? Use post card on last page 


NEWARK 3, N. J 


PLANTS AND PEOPLE 


continued 


Air Force Inspects Lewyt Factory 


General Wray, head of Air Defense Engineering Service, tours Lewyt plant 


ALEX LEWYT, 
Strauss and 


president, Jerome L. 
Arnold Wolf, vice- 
presidents, of the Manufac- 
recently were hosts to 


Lewyt 
turing Corp., 
Brig. General Stanley T. Wray and 
Colonel O. M. Scott of the Air 
Force, S. P. Schwartz and Donald 
Wilkes of Western Electric and 


C. Shorey of the Cam} 
Center, at the 
Long Island City plant 
On a 
Lewyt’s production of the 
Data Transmitter AN/FST-1 
and Coordinate Data Monitor 
OA-947/FST-1—used in SAGE, 


ridge Re- 
search company’s 


tour, they were shown 
Coordi- 


nate 


Westinghouse Selects Research Head 


CLARENCE ZENER has been a 
director of the 
earch laboratories. 


ppointed 
Westinghouse re 


atte) 
directo) 


He assumes his new post 
five years as an associate 
acting director of the 
staff of the 


which only recently occupied 


and a year as 
800-membe1 labora 
tories 
completely new research facilities 
in Churchill Borough, ten miles east 
of downtown Pittsburgh 

Formerly a professor in the In 
titute of Metals and department of 
physics at the University of Chi- 
cayo, Dr. Zener is author of the 
Zener theory of ferromagnetism 
which e 


rials are 


mate 


and of 


xplains why certain 


trongly magnetic, 


the Zener 
planation of the 


effect, a theoretical ex 
break 


semiconductors ich as 


electrical 
down in 
germanium and silicon 
Since coming to the We 
research laboratories as an associ- 
ate director in 1951, Dr. Zener has 
initiated and helped develop a new 


stinghouse 


approach to metallurgical research 
In this approach alloys of metals are 
“predesigned” with certain “built 
n’’ characteristics that depend upon 
the magnetic structure of the metal 
This 
much of the tedious traditional ap 
different 
varying proportions 
then tested for propertie 


I I 


atoms. technique eliminate 


proach in which metals 
are mixed in 


and are 


Vacuum Tube Products Builds New Plant 


GROUND has been broken for the 
new 13,000 sq ft plant of 
Tube Products Co. in 
Calif 

In 1946, when Harold Ulmer fir 
formed V T P Co., it was located 
in the 


Vacuum 
(Ocean ide, 


garage and basement of hi 


home in Oceanside, Calif. Ulmer 


had years of experience in the elec- 


tronic tube business with Raytheon 
and IT&T. 

The company was establi ee in 
devel- 


1946 on an experimental ; 
opmental basis and, until ae it 
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PLANTS AND 


ran as an advisory and research de- * 
opment High-Speed 


James J. Sutherland formerly of 


Sylvania, is vice-president and 


2 
a manager pg — sone Recording 


roducts employes people, and 


a half million dollars in back- 
log orders | 


yroducts it makes. When the new 


for the four classes ol 


t 

] 
r 
i 


lant is completed, employment is ° 
expected to be about 200 with 
Radio Club instantaneous 


Honors Eastham 


readout 


© FAST 


100 usec rise time 


eACCURATE 
+ 0.2% [5-inch tape] 


+ 0.1% [12-inch tape] 


e DIRECT READING 


No processing necessary 


Melville Eastham MODEL R1021-0 [5-INCH] 


RECOGNITION for outstanding con- 
tributions to the art of precision ; 
measurements in the field of radio ' 5 MODEL R1021-18 [5-INCH) 
and electronics was accorded Mel 
ville Eastham at the recent annual 
banquet of the Radio Club of 
America ets 
E Fi. MODEL R-1047-10[12-INCH] 
rhe recipient of the Armstrong 
Medal was a founder of the Clapp 
Eastham organization before the 
formation of General Radio Co 
where he served as chief engineer 
and also as president 
The citaion indicates in part that 
Kastham made available reliable 
julpment of a standardized 
that previously did not exist 


assembled 


Raytheon Starts Lal WRITE FOR 
ee eee COMPLETE INFORMATION 


Appoints Manager Dept. K 
| | - P 


A new electronics 


\! Melbourne Fla 


sVhct 


pon 


alrborne 


Orlando, Fla 


peen I! 
; , 
facturing 


The 


ELECTRONICS — February 





want to live here 


Why can Greater Miami manufacturers 
select from literally dozens of applicants 
even in hard-to-find 


skilled techni 


for every position 
categories like engineers 
cians? Because South Florida offers the 
happy healthy, out-of-doors way of life 
that an ever-increasing number of people 
want, and metropolitan Miami provides 
big city cultural, amusement and recrea 


‘ 
tional activities 


There's o hard dollar reason for 
locating your plant in Greater Miami 

you can attract all the skilled 
select from 


employees you want 


supremely well-qualified applicants 


For a complete statistical analysis 
of America’s No. 1 area for personnel 
recruitment, send, on your letterhead, for 


30-page Fact File 


GREATER MIAMI 
INDUSTRIAL 
DIVISION 


DADE COUNTY ADVERTISING DEPT. 198 


141 N. E. 3rd AVE. «© MIAMI, FLORIDA 


PHONE FR 1-361) 


Want more information? Use post card on last page 
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PLANTS AND PEOPLE continued 


devices as Doppler 


navigation in 


struments, aircraft intercept ra 
dars, altimeters, surface radars, and 
other classified items for the De 
fense Department 
The laboratory is housed in a 
65,000 sq ft area presently leased by 


Raytheon in the former Assabet 
Mills textile center in Maynard 
Initially the laboratory will em 
ploy about 275 engineering and non 
engineering personnel. The expected 


first year’s growth will be about 20 


according to the firm. 


Named as 
was Homer C 


percent, 
laboratory manager 
Kna ISS, VnNO Was 
promoted from his position as alr- 
borne systems branch manager at 
Wayland 
radar department 


With 


worked on various 


Raytheon’s Laboratory 
Raytheon, Knauss nas 
radar and com 
He Vas pri 


marily responsible for a high-speed 


munications systems 


bombing radar system now being 


produced for the Air Force 


Sperry Builds New Plant In Arizona 


SPERRY RAND’S Sperry Phoenix Co 
began construction of an _ initial 
manufacturing facility in Phoenix, 
Ariz 

An 81,000-sq ft plant unit, which 
will cost about $3 million to build 
and equip, 1s expected to be com 
pleted and operating by next Au 

t. It will employ approximately 
500 persons 


The initial 81,000 sq ft 


Bendix Acquires Firm, 


BENDIX AVIATION plans to acquire 


of the Shet 
field Corp, of Dayton, O., a privately 


the business and asset 


owned manufacturer of gauging and 


measurement instruments, and in 
dustrial inspection and quality con 
trol systems 

Bendix will issue 


230.000 


approximately 
hares of its common 
to acquire Sheffield. The firm 
continue to operate under it 
ent management as a wholls 

ibsidiary of Bendix 

Annual sales of Sheffield 
about $24 million having risen f 
$1 million sixteen years ago 
1,000 employees, and operate 
in eignt citie 

Louis Polk will become a director, 
vice-president and group exe 
of Bendix and will continue as pre 


ident of the Sheffield subsidiary 


Donald ( McDonald 


appointed to a new posi 


> Engineers 
has been 
tion of director of engineering by 
the Friez Instrument division of 
Bendix Aviation Corp 

He will be 


phase of divisional 


responsible for all 
enyineering 

ranging from research 
through production in the fields of 


weather instrumentation, automa 


plant unit will be utilized to manu 


facture various components of 


flight and engine controls systems 
The company begins preliminary 
in 14,000 


sq ft of leased space at the Arizona 


manufacturing operation 


State Fair Grounds. A limited num 


ber of technical specialists, already 
elected, will be employed there and 


t 


regular employee recruiting pro 


yrams will begin later in 1957 


Appoints Two 


Donald C. McDonald 


rector and chief eng 
Research Laboratorie 
employed as a division 
at the Willow Run Resears 
of the University of 
the controls and in 
vision. In addition, | 
a project iperviso. 
Corp., and a seni 
neer at the M.I.7 
laboratory 

Charl 
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pointed head of engi! 


nde nage nc A New Broad Band Karon 
ability and standards, production 4 


proced ires, design draftin ,and re 


ords, publication 


», environmental 
facilities, technician control, and FERRITE 
instrument service and calibration %, 
ane ISOLATOR 
‘co Dp _ 
GE Promotes Three 


To New Posts a for Laboratory 
| Test Bench Use 


Use this Ferrite 

Isolator in your 

microwave setup 
for maximum 


© frequency stability. 


Typical Performance Curves 
| BATION (.8) 


77 CHECK THESE FEATURES: 


Broad Band able f 
KM 
‘ - High Isolation 
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} Insertion Loss 
Cen Mal 


Small & Compact 


FREQUENCY (K MC Ione weipl 


INSERTION LOSS (0.8.) Flanges —Cover type 
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been ean hemi ces eine 10 watts reflected | 
Price — $135.00 each f 
Calif 
Delivery — Fror 
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the specs are the proof... 


the BEST BUYS are 22/4’ 


for COLOR & Monochrome TV servicing] 


ra COLOR 
and Monochrome 
DC to 5 MC LAB & TV 


5”’ OSCILLOSCOPE 
460 ri 


Factory wired 
ead 
95 
Ue ea ah 
e Features DC Amplifiers! 
Fiat from DC.4.5 mec, usable to 10 mc. VERT. 
AMPI ens. 25 rms mv/in; input Z 3 megs; 
direct push-pull K follower 
coupling bet. stage i-step freq-compensated at 


up to 1000/1, SWEEP: perfectly linear 
10 cps-100 ke (ext. cap, for range to I 


nipled thruocut; 
tenuator 
cps); 
pre-set TV V & Hf positions (50 & 7475 cps); auto 
s PLUS 
bal. or unbal, input 


yne. ampl, & lim direct or cap. coupling; 
edge-lit 
filter; bezel fits std photo 
ty trace CRT. 0.06 usec rise 
flat to 400 ke, sens 
7-axis mod 


Retrace 


ot , WHEW w. 
DD sweer GENERATOR 
; @ & © & mance 


engraved lucite 
dimmer 
High inten 
time, Push 


O04 rms m m fuilt-in volt 


graph screen 
equipt 
pull hor. ampl 
calib 
Sawtooth & 


60 cps outputs, Astig. control 


blanking. Phasing control 


9% ae 
oe =e 


Fatirely clectronte 


368 F - 
alee 
at) ! 19 
Also available $6999 
Ci 
weep circuit (no mechanical 


devices) wit wcurately- biased 


inereductor for 
excellent linearit Extremely flat RF output: new 
AGC. cireult 


output on each band with min 


sutomatically adjusts osc, for max 
ampl 


cdge-lit 


variations 
Paceptional 
Ol vernier 


tuning hairlines 
‘lo me in & fand 
/o mec in 3 fund 
4.5 me Xtal 


Marker provision 


accuracy 
Range % 
Variable Marker Range 
bands; 60-225 me on harmonic band 
Marker One., xtal 
Sweep Width 0.4 


Swept One 


rupplied, Ext 
me lowest max. deviation to 0-430 
me highest max. dey )-way 
Attenuator 


blanking. Narrow 
Marker Size, RF Fine, 
Cables: output, ‘scope 


W DYNAMIC 
CONDUCTANCE 
Tube & 
Transistor Tester 


range phasing 
KE Coarse (4 


horiz., ‘scope 


tep decade) 


vertical 


eee Ff 


© Titttrttttrt © 


Factory-wired 
PUTT 


PC 
Pmt 


COMPLETE with steel cover and handle. 


SPEED, ean inexce ! & thor 
he Tests all (and 
4 apter Composite indi 
Simulta 


569° 


recelving tubes 
cation 


neous wel 


New series string voltages 

it Sensitive at 
5 ranges meter sensitivity nis & 
pot) 10 SIX-position 
olnt ' f ‘ be 10 pust 


lever switches: free 


buttons: rapid 


Direct-readog f ' eak 

in ohms New gear-driven rollehart 
Checks nep-n & pen-p transistors parate 
idings of collector leakage current 

& Beta using internal d 
See the 50 EICO models IN 
STOCK at your neighbor 
hood distributor. Write for higher on 
FREE Catalog £-2 West Coast 


A if 
wE/ICO% BROOKLYN 11, N. Y. 


Want more information? Use post card on last page 


368 


, hor 
Prices 5% 
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under his manayement, include the 


construction of a new manufactur- 


ing building in Owensboro, and the 
development of the “Snow White” 
manufacturing 


Walter 
member of the technical staff in the 


program. 
Hausz was appointed a 
technical military planning opera- 
(TEMPO) of GE’s 
electronics 

Ha i 
ment in Washington, D.C. 


tion defense 
division 
z has been on special assign 
for the 
everal months. Prior to that, 
of the 
Cornel] 
versity in Ithaca, N. Y. 


is an applied research and advanced 


RCA Appoints 


past 


he was manager advanced 


electronic center at Uni 


The center 


Max M. Tall 


THE MISSILE AND SURFACE RADAR 
DEPARTMENT of RCA has appointed 
Max M. Tall to head its 
reliability 


expanding 


program for missile con- 


Missile 


development laboratory primarily 
devoted to military systems studies 
Projects at the center involve work 
on air defense, air-surface warfare, 
counter-measures, communications, 
navigation, detection, and automa 
tion. 

Prior to his Ithaca assignment, 
Hausz was manager of development 
engineering at the G-E electronics 
laboratory in Syracuse, N. Y. 

Herbert D. 


pointed 


Sarnhart 
manager-instrumentation, 


was ap- 


and laboratory 


He joined the firm in 1946 


materials 
of GE. 
and has been in measurement 
1950 


processes 
engi 


neering since 


, 

Kngineers 

trol projects and activities 
He was formerly a 

Vitro Laboratories and the National 

Radio Institute of Washington, 

D, C. He is chairman of 

the Third National Symposium on 

Reliability Quality Control in 


sociated vith 


general 


and 
Klectronics. 
Charles F. Woll 


pointed to the newly created post of 


has been ap- 


manager of value engineering in 


the missile and surface radar de 
partment. 

He will serve on the engineering 
taff with responsibility for effect 
ing maximum economy in develop 
ment and design programs 


Woll the 


his engineering career in the field 


has spent majority of 


of military electronic 


Consolidated Buys Firm, Names Two 


(LONSOLIDATED 


the R. A. 


Glendale, California, elec 


Corp. purchased 
& Co, ot 
tronic components manufacturer, 

Formed in 
firm ha pecialized in electronic 
work as a 


field 


miniature 


ub-assemblys 


tractor in the missile 
the «ce velopment of elec 


trical connectors suitable for high 
voltage operation at great altitude 
and under adverse 
Consolidated 


these 


conditions. 


broaden activities in 


when Castell commences operations 


as the Glendale Division of the firm 
A. Castell 
manager of the division 
Glenn D 


it director of the 


will serve as 


Maxwell was 


advance: 


I; LECTRODYNAMICS 


Castell 


1949, the components 


sub-con- 


and in 


environmental 
plans to 
areas 


pene ral 


appointed 


Glenn D. Maxwell 


elec tronic 
olidated 
The AEDL, known as 


develops advanced equipment in the 


‘‘Datalab,” 
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magnetic-tape data processing field ELL 
Maxwell ioined C ee IF IT’S NEW...IF IT’S NEWS...IT’S FROM 
Maxwell joined Consolidated as a . a nS 


project engineer in 1953. He be- 


came assistant s ipervisor, magnetic i 7 VARICON’S BOARD-TO-BOARD 
tape group, in 1955, and s ipervisory SECRET PRINTED CIRCUITS 
engineer, Datalab, in 1956. e VARICON CONNECTORS 


Herbert I. Chambers has been ay 

nointed ¢ ; . Eleo’s new Varicon printed-cireuit board-to 
I ited assistant chief development board connectors permit direct tandem con 
engineer of Consolidated nection (Series 5100) or right-angle connection 
: : s : (Serie 1200) without insulators or housings 

He had been supervisor of electro- 2 é 
; ? ! r ot electro : Contacts are staked directly to boards in both 
mec hanic al development He ned " Serie In 5100 Series tandem connection, both 
the firm in 1954 board itilize same style contact In 5200 Series 
ke ht gle connectio stand-off t ntact 
Previou ly, Chambers wa iper SERIES right-angle nnection, stand-o ype contac 


; is utilized on one board and same contact as 
visor of new product de velopment 5100 in 5100 Series is employed on other board. All 
for Electric Auto-Lite Co.: senio: 


contacts are supplied mounted in plastic strips 

Sey : at required spacing in multiples of .200”, ready 
nae hanical ‘Sig * Stror for assembly in prepunched board. Tools for 
tric Corp.; ‘nlo 0] ngineer, staking contacts to board are available for 
Electric Auto Lite Co.. a 5 q — l _ 10 ——- ia | — oe oe 
: , on tacts for 5100 Series will accommodate 6” 

SERIES or 3/32” thick boards. Contacts for 5200 Series 
5200 will accommodate 1/16”, 3/32” or 1/8” mother 
board, and 1/16” or 3/32” sub-module board 
atzcar Da ‘ i 4 Guide brackets can be furnished to accommo 
Kaiser l romotes j date the same thicknesses of boards as indi 


Production Head wr. oenne Ten Se COE 


igner, Toled 


JOHN ROWE has been appointed a a Lite (See Inset) Varicon’s better contact con- 
ductivity results from large contact area 
‘ and contact pressure at all times from all 
Kaiser Aircraft and Electronic t sides. 
Corp., and will be in 
manufacturing and other support For Detailed Bulletins: ELCO CORPORATION, M below Erie, Phila. 24, Pa, CU 99-5500 


istant to the vice president of 


ing departments at the Richmond, 2 
Calif. machining plant. Rowe ha 

been at Richmond since 1951, work 

ing as project engineer, chief in 

pector, quality control manage! 

and production superintendent 


(Potent 


, PAYS FOR ITSELF IN SAVINGS Pree 
mpex Adds Space 

; 7 + ELIMINATES DISADVANTAGES OF 

kor Recorders 

ie nile aiid Neate ia oa PYM 1c. eee ata ane 

construction in Redwood City, FROTHY MIXING ... PRODUCT LOSS .. . INTER- 

Calif. and will be leased to Ampex RUPTED PRODUCTION . . . MANUAL POURING 


Corp to nouse expanded nrodut 
prom t. IDEALLY SUITED FOR 


i 
tion facilitie 
PRODUCTION OR LABORATORY 


sscamacwe.) || TRIPLEMATIC — MIXING-METERING 


wood Cit 


lor the proaguction OF Map 1 al "Micccaaual *“ PUMP FOR TWO- PART 
recorde! ne ompany Ni long 
range plans to move ita plant fron POURABLE EPOXY RESINS 
Redwood \ ( Stantord nau 
als At CHOOSE FROM 8 MODELS-POTTING® CASTING 
Can Be Modified To Meet Many Other Requirements 


ACCURATE @ FLEXIBLE @ SIMPLE 
Stackpole Elects ECONOMICAL @ SAFE 


New President Priced from $1985. Call or Write 


Sis Choon ca H. V. HARDMAN CO. INC. 


The me niant onté 70.000 


BELLEVILLE 9, N. J. PLYMOUTH 9-1242 
since 1906 .. . Formulating Dependable Potting Compounds 
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and general works manager and 
E. J. Hammer was elected vice- 
president and director of industrial 
relations. 

Hall was re-elected as treasurer 
and chairman of the executive ad- 
visory committee, as were Harrison 
C. Stackpole as secretary; R. A. 
Scholes as assistant treasurer, and 
B. F. Goodrich as controller, Lyle 
G. Hall, Jr., was elected assistant 
secretary 

H. A. Williams was named gen- 

Made under rigid quality-control throughout manufacture. Bird complete jewel 


assemblies come ready to install . . . saving production time . . . eliminating 
rejects cutting costs ents division, and Harrison C. 


eral manager, electronic compon 


Bird jewels are custom mounted to your specifications, by skilled craftsmen. Stackpole, general manager, carbon 
All assemblies are thoroughly inspected . . . carefully packaged . . . shipped division. These men have the over- 
to meet critical production schedules 1” : , 

all responsibility for the sales and 
And the cost far less than trying to make the same assemblies in your own 
plant actually only pennies to insure perfect performance for your 


instruments of their res pe tive divisions Haber 


research and development activities 


Why not discuss the use of jewel bearings or special assemblies with the Bird berger has respon sibility for all of 


engineering staff they are always at your service for all types of jewel the manufacturing activity of the 
i i a 

bearing problems no obligation of course 

company 


Hall ha been active with the 
Over 4 years of serving industry with Quality jewel bearings company since 1912 and has served 


YW 5, as it treasurer since 1916 and 
e ¢ 

7 reside » 1938 

tweil A Ob. &.Co., Inc. president since 1 


The new president, Conrad, has 
1 Spruce Street, Waltham 54, Mass. 


AND A VLA 


For information on Bird Jewel Assemblies write for Bulletin 5. 


been identified with the company 


k N 


JINTING AN ASSEMBLY, SAPPHIRE since 1914. He was named vice 


president in charge of sales in 1923 
and in 1929 was elected vice-presi 
a dent and general manager, a po 


tion he has held until this time. 


Pacific Automation 


Te P@) Be Nee Tre Engineers 
Se oe 
a are VEU) ar mee Cn Uo 


All these precision features in a low-priced instrument: 


BROAD FREQUENCY COVERAGE— HIGH FREQUENCY STABILITY 
10 MC 490 MC Completely regulated plate & filament supplies 


FINE FREQUENCY READABILITY — NEW PISTON ATTENUATOR 


Interpolating vernier with resettable zero 0.2 microvolt to 0.2 volts output 


ACCURATE FREQUENCIES CLEAN CARRIER 


YY Calibration Oscillator tube de operated, filament & plate 


° 


CONVENIENCE MODULATION— 
C.W., 400 cycles, 1000 cycles, with standby switch 
Joseph J. Malneritch 
This instrument is ideal for use in the communication ranges for both 


design and maintenance work where the highest performance must be JOSEPH J. MALNERITCH has beer 
had. Elimination of gadgetry and ‘“‘sales features’’ permits =e eee ; poms 


inclusion of the finest operational qualities at moderate cost appointed chief engineer of Pacific 
Automation Products in Glendale, 


Calif. The company engineers and 


PTET mista 


neritch was formerly with North- 


6014 Broadway, Chicago 40, Illinois rop Aircraft as assistant superin- 
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FOOLING! 
TOOLING! 
y so 
Get 
Specials 
FAST 
with the 


COLMAN 


OAS RYN E 
KNOB SYSTEM 


— QUICKLY 
LOW COST 
Normally Con- 


@ Any Knob you need 
a - AT 

On Sizes and, Colors 

sidered Specials 


OMe een ee lat ae | 
Model Work.—Short Run Production. 
—Emergency Production Needs. — 

— Pilot a 


Choose your Knob 
any shape 
any type 
any color 
Push together. 


a“ 
4 PRESTO 


the Knob 
you need 


2 Choose your 
stem proper 
shaft type — 


right length. 


Write Today for Full Particulars to 


COLMAN TOOL & MACHINE 
COMPANY 


» O. Box 7026, Amarillo, Texas 


OPPORTUNITY 
UNLIMITED 


FOR AIRCRAFT OR ELECTRONIC 
ENGINEERING OR 
MANUFACTURING 


129 Mi. from New York 
81 Mi. from Philadelphia 


13,000 SQ. FT. 


% Brand new one-story 
plant on 10 acres. 30 
acres adjoining avail 

able for 


(Airport) 
% Heavy power wiring; 
fine offices; high ceil 
ings 
% Ample skilled and un 
skilled labor: 


area 


exp insion 


urplus 


% Immediate possession 


Exclusive Agent 


ROBERT J. KAHN 


Realtor 
Lewis Tower Building 
Philadelphia 2, Pa 


Kingsley 5-2224 
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tendent guidance manufacturing 
He will be for 
vision and administration of prod- 


responsible Super 
uct design and development 

Henry A. Burr was appointed as 
field He was 
viously with Northrop Aircraft as 
\) 
will 


all technical field activi- 


service director. pre 


staff engineer. He direct and 
coordinate 


ties. 


New Firm Formed 
In California 

LEI 
engineer for Beckman Instruments 
the 


company will design, man 


CAHN, formerly chief project 


formed Cahn Instrument 
rhe new 
ufacture, and sell 


scientific instru 


ment It is located in Downey, 
Calif. 
Before Beckman, Cahn was 


North American Aviation, 
Askania Regulator Co 


with 


and the 


Western Adds 
Plant Space 
WESTERN 
million 


Andover, Ma 


ix months ayo 


ELECTRIC will add a half 
feet to it North 
plant opened 
The 


increase production 


square 
ore 
building 

pace by about 
two otner 
Merrimack Valle \ 
Haverhill 


IEXmployment at 


The firm has 
plants in this 
They are at 
Lawrence, Ma 


50 percent. 


area, and 


the three is now about 6,400 


Kay Lab Promotes 
Production Manager 


(JEORGE D mal 


Ri E, production 


ager of Kay al f San Diego, 


Calif., vice-president in 
ufacturing and a 


board 


charge of man 
member of tne 

He joined the 
ociated 
1947 as assis 


tant chiel 


1956. He 


Stromberg 


firm in 
as Aa Vitn 


Carlson since tant pro 
duction manager and assi 


electronics engineer 


Federal Sets Lab 
In Palo Alto 


FEDERAL TELECOMMUN 
ORATORIES has ¢ 
communications 
Alto, Calif 


' 
laboratory is 


ICATION LAB 
hed a branch 
Palo 


the new 


stabli 
laboratory in 
Director of 
W.S. 


Carrier ae 


Chaskin, former 


manager of velopment at 


LINE VOLTAGE 
VARIATIONS ? 


120 


110 
SMOOTH ‘EM OUT 


with RAYTHEON 
Voltage Stabilizers 


+/,% Stabilization 


If your equipment depends on a well- 
regulated power supply, Raytheon 
Voltage Stabilizers assure you top 
performance under virtually all 
conditions. 


a Guaranteed stabilization 
to Va %o 
Up to 50% increased tube life 
Regulated to temperature and 
frequency changes 
Response time within 3 cycles 
Compact, rugged, dependable, 
low cost. 


26 STANDARD MODELS AVAILABLE 


Available in a wide variety of input and 
from 15 to 2000 watts 
and where needed, harmonic filtered 
models for 250, 500 and 1000 watts. Spe 
cial models can be built on order to your 


output voltages 


specifications 


your electronic 
Dept 6120 — 


For full information see 
supply house or write 
request bulletin 4-260 


“Excellence in Electronics.” 


RAYTHEON MANUFACTURING CO, 
COMMERCIAL EQUIPMENT DIVISION 
Waltham 54, Mass. 
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An Invitation 
TO MANUFACTURERS 
OF ELECTRONIC EQUIPMENT 


Sebald Aelien sainate Businessmen of Lakeland, 


Unusual city, county, and 


state tax advantages Florida will cooperate fully 
industrial sites plentiful 


Good banking facilities and furnish complete in- 


Full cooperation guar 


teed formation to manufacturers 


6 Strategic locatior 
for who will consider relocating 
SMALL 

or 
MEDIUM unit in this fast-growing 
INDUSTRIES 


or establishing a branch 


central Florida city 


INDUSTRIAL COMMITTEE 


LAKELAND CHAMBER ot COMMERCE 


P. O. BOX 979-F, LAKELAND, FLA. 


Chee PILOT LIGHTS 


give you 


180° VISIBILITY 


for the most effective indication ee 


approximately 


plus 


BUILT-IN RESISTORS 


(a patented Dialco feature) 


for operation on 105-125V. or 210-250V. 


The required RESISTOR is an integral part of 
the unit BUILT IN (Pat. No. 2,421,321). 


Also, simple external resistors for all higher voltages 


Clarita 


No. 521308-991 Lee 


Every assembly is available complete with lamp. 
SS Se een a ee For NEON Lamps 
SAMPLES ON REQUEST AT ONCE — NO CHARGE fa ite Ut ee Pee 
caps; binding screws or 
FRE Brochure on “Selection and soldering terminals. 


Application of Pilot Lights’ Pee tee ee eT ee a 
and 11/16” mounting 


Also write for our latest Catalogues. 
clearance holes. 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 
60 STEWART AVE., BROOKLYN 37 Y. @ HYACINTH 7-7600 
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Lenkurt Electric Co 

The new laboratory, presently in 
temporary quarters, has a staff of 
approximately 12 people. Present 
plans include a move early in 1957 
to an approximately 4,000-sq ft plant 
in the same general area. Tech- 
nically a branch of the Federal 
Telecommunication Laboratories in 
Nutley, N. J., the new facility is as 
sociated with the branch laboratory 
in San Fernando, California. In 
tended to concentrate on research 
and development, the new installa 
tion will be concerned with the de- 
velopment of a new line of telephone 
equipment and related communica- 
tions accessories which will be man 
ufactured by other groups within 
the IT&T family. 


Radiation Adds Space, 
Picks Chief Engineer 


Parker Painter, Jr. 


RADIATION’S new instrumentation 
division building adds 28,000 sq ft 
to company facilities. The building 
vill house offices, laboratories and 
hangar space for the instrumenta 
tion of aircraft, missiles, and othe 
test vehicles. Also contemplated for 
the 820-acre site near Orlando, 
Florida, is a landing strip for com 
pany aircraft. 

The quarter-million dollar 
tion brings total plant capacity to 
120,000 sq ft in nine buildings at 
Orlando and Melbourne, Fla. Pri 
marily engaged in electronic re 
search and development, the firm 
now employs over 600 peopl 

Parker Painter, Jr., has recently 
been appointed chief engineer of 
Radiation. He will be responsible, 
under the director of engineering, 


for the operation and administra 
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tion of the entire engineering de 
partment. Painter, who has been 
with the company ince it early 
days, was previously hea f its 
instrumentation division Or- 
lando, Florida. 


Bell Appoints 
Electronic Engineers 
TWO appointments 
Sell Aircraft’s new 
ion. 
Frank H. Andrix was appointed 
director of engineering. He joined 
Bell in 1946 to assist with the e1 


gineering of automatic guidance 


component for ie firm’s guided 
missile program and later was ap 
pointed chief servomechanisms en 
gineer. 

J. D. Schantz was named assi 
tant to division manager. He was 
employed by Bell in 1949 as an ele 
troni engineer and became head 
of the electroni department in 
1951. 

Formation of the avionics divi 
sion was announced by Bell in li 
with a company re-organization 
IS part of the new veapon tem 
division, of which Roy G. Sand 
trom is vice-president and general 


manage! 


Sanborn Completes 
New Plant 


SANBORN COMPANY’S nev 

building in the Waltham, 

been completed Operat 

moved from Cambridge, 
The new 128,000 

was completed i 


The comy 


yall 
} 


manufacture 


ment It em] 


for 1956 it 


Klectromation 
Acquires Hallen 


IX;LECTROMATION CO 


a Cal ipr( 
juired Cado Manufacturin 


Santa Monica. Cado man 
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() WELMET 


f tid , \ 


it lig 
—_- 1" 


0 


Pree 


METAL FILM RESISTORS 


The Welwyn Welmet provides considerably reater 
tability than is obtainable in deposited carbon type 

A Welmet, in fact closely approximate the stability of 
t wire-wound resistor, yet is smaller in size an 1 lower 


I 


Resistance Range ] Temperature Coefficient 


Tolerance 


Stability... 1 


Stability Under Load 


I pri on request Dept. PB 


Welwyn International, Ine. 


and ll, Ohio 


. 
"Seema tosacens 


AVIATION SALES 
© UHF VHF mu at 
© VHF 


eler 


GENERAL COMMUNICATION 
Microwave s§ 


CREATIVE LEADER IN ELECTRONICS 
Dallas « Cedar Rapids, lowa + Burbank 
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We specialize in the design and manufac- 
ture of precision deflection yokes for military 
and commercial applications. Phone or write 
for immediate engineering evaluation of your 
critical display problems. 


Phone: RAmsey 9-1123 


Constantine Enginecring Laboratories Co. 


Island Avenue Mahwah, N. J. 


Brew Delay Lines —< 
meet exacting gain 
specifications 


Whatever your delay line requirements, from UTAH URE 
prototype to large scale manufacture of produc 
tion units, Brew offers you the design-engineer 
ing experience and complete facilities to supply 
your most exacting specifications 


Brew Delay Lines are custom made to your 
requirements and are available covering an 
extremely wide range of characteristics. A 
Laboratory Report accompanies every proto 
type showing your specifications and the char- 


acteristics of the prototype , Ultrasonic 


Send us specifications on your requirements or 
send for your copy of catalog 54. 


SIC (HIT UM elmer MOULIN 


Concord, New Hampshire 
design development ° manufacture 
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microwave witching components 

Harold L. Powel, former presi 
dent of Hallen Corp., will supervise 
the combined Kinevox-Hallen enter- 
prise, as a division of Electroma- 


tion Co 


Meleo Names 
Engineering Head 


a. Sa 
ee 


a 


William J. Field 


MELCO PRODUC’ f Minneapoli 
Minn., transformer manufacture} 
appointed William J Field a al 
rector of engineering 

During the past ten yea Field 
was with Remington Rand’s Univac 
division in charge of component de 
ign and development. He was a 
specialist in design of pul e, audio 
and power transforme) He had 
previously been employed by Min 
neapolis Honeywell and Bell Tele 
phone Laboratory as a design en 
gineer 

Field Wa appointed a Con iltant 
on inductors and transforme) 
the National Military Research and 


Development Board 


New Firm Formed 
In Boston 


THE APPLIED ELECTRONICS CORP 
has been formed in Boston, Ma 

It is engaged primarily in re 
search, development and production 
for both industry and government 
agencies in the fields of digital and 
analog computation, data handling 
and conversion, and automation 
tems. 

Prin iple officers of the new or 
poration are George H. Wayne, 
president, and George F. George, 
vice-president and treasurer. Wayne 
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previously was chief engineer of the 
systems department 
of Electronics Corporation of Amer- 


engineering 


ica while George was manager of 


military operations. 


rls 


EECO 
FIRST! 


26 SOPOT Sere ere, 


NYT And Essex | TIMING, SEARCH, ) 


Merge Activities ) 


AND CONTROL SYSTEM FOR _ 


ESSEX ELECTRONICS of North Holly 
wood, Calif. has merged with NYT 
Burbank, Calif 

Essex produces transformers and 


Electronics of 


TAPE RECORDERS 


@ Automatically locates information on tape recording in 
a matter of seconds 


coils and special encapsulated as 
semblies and networks 

NYT Electronics, an affiliate of 
New York Transforme1 
Alpha, N J 


transformers and electro-magneti 


Company, 
; @ Provides second-by-second identification, during record- 


manufacturers of ing and playback, re-cycling every 24 hours 


@ Incorporates easy-to-read decimal indicators for hours, 
devices for industrial electronics, i : minutes, and seconds 


also engaged in producing compon- 
ents. . TIME DISPLAY — accepts 
: ‘ timing signal from tape 
recorder and splays 
time code during play 


Kollsman Promotes . aay © *. bach 


i ‘ TIME SELECTOR om 
ae > pares playback de 
Production Heads 2 with preset code and 
controls tape recorder 
during search operation 
CODE GENERATOR 
generates and displays 
timing code and pre 


~~ ear pares it form for re 


i coreiee 
—- 


tape recorder) mounted 
in standard cabinet 
panels 19 inches wide 
chassis 16 inches deep 


i. C28 E2558 
: ; POWER SUPPLIE uf 
“: . nish 200 volts and 
rs , filament voltage Two 
j : 3 power supplies required 
: $ t 

’ , = F COMPLETE SYSTEM (ies 
A - 3 MPLETE f ess 

m, +5 


This EECO system provides a means of identifying informa 


tion as it is recorded on magnetic tape, and of making a 

ee ; apid search of the recording afterwards for purposes of 
a . slective playback, editing, dubbing, erasure, or other 

| nent. A full two-hour tape recording may be searched 


Philip E. Weber end to end in approximately 57 seconds. Because a 
econd signal and continuous signal (carrier) on 
are used to synchronize decoding operation, varia 

in tape speed during search do not cause errors 

recording operation, time signal can be shifted to 

nearest 1/100th second to synchronize with standard time 

transmissions. After initial synchronization, drift is less 
than one second in 30 days 

The system consists of five basic units 

and Power Supply used in the recording operation; a Time 

Display, Time Selector, and second Power Supply used in 

For complete description and me p ane K oper at on. The configurat on of equipment is 

entirely flexible, depending upon the desired application 

specifications, ask for Bulletin $-2856-E The entire system may be assembled at one location, as 

illustrated, or the recording and playback functions may be 
separated for use with different tape machines 


A Code Generator 


ELECTRONIC ENGINEERS 
AND PHYSICISTS 


Interesting and challenging work in 


Operates with any tape recorder meeting these primary 
requirements 
i if a ( one tor he me ¢ le 
systems and related projects offers Iwo or more tracks, one " the time coe 

i 7 4 f emote ¢ ’ 
unusual employment opportunity at Provision for remote control 
EECO. Send a resume of your qualifica Capability of playback at fast forward and rewind speed 
tions to the attention of R. F. Lander Bandpass adequate to reproduce the time code faithfully 
at any tape speed encountered during search operation 


ot manager 
iring, and William MecGurn is 


perintendent « 


i} I 


department 


Ele tronic Engineering Company of California 


Weber, the new assistant to 
1860 SOUTH ALVARADO STREET+~-~ Poanta 


president, joined Kollsman in 19: 
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We perfected the cai a a a ca 
highest quality this renowned engi- tienen 


: manager in 1945 
capacitor, for NOW eering quality experi. Joining Kollsman in 1939, Frank 


military ence is offered in the Dupre, the new manager of manu 
facturing, wa superintendent r 
uses! 
MEW the assembly department for 
past thirteen years. 
William McGurn is promoted 


CO-THERM  |Biaesee 


superintendent of the assembly de 

Mild 2) partment. He joined Kollsman in 
1940 

eV Ue act) ky The firm employs about 4,600 


TMU a red people. New facilities in Syosset, 


ay 


N. Y., provide the firm with an ad 


ditional 160,000 sq ft of plant space 
Highest quality paper and foil sub-miniature for its prod iction of precision navi- 
pacitor encased in highly dense Steatite 
itstanding for TV, radio and other vation and flight instrument 
rcuitry requirements No voltage 
ary over temperature rang 
125°C. Noted for except 


sablilty, Alco susliahle @ 80 Hall-Scott Adds 


tr Co-Therm ipa 


ond teletaeine. ean Roesch Division 


ment Write, phone 
fr wire, TODAY HALL-SCOTT, is integrating the op 
Send for Literature! , erations of its subsidiary, Dougla 


Roesch, into it ' { ii plant at 
HOPKINS ‘Burbank, Calif 
12900 Foothill Bivd : > j | 
ea sn Fernando, Calif. ¢ EMpire 1-8693 Dougla Roesch, acquired b 


1 Washington, D.C. and San Francisco Hall-Scott earlier this year, is to be 
known as the Douglas Roesch cable 
division of Hall-Scott. Orville W 
Nickel will continue to head the di 


Wer te ee Cia “ion and all key Roesch personnel 
TTT Te aL Industrial and Scientific 


) RA MONEY me ae | —_—— a 


Expands Plant 
a ae — be NORDEN-KETAY Corp. h 


lease for a ne plant to be 


al 


an extension to the Comma 


T°? a a ‘i i lan ( ne precision Cor 
+ peed but mine ; iVisit The new plant 
wouldn't stretch far : i : 
to give my family all the nice things they | 1,000 sq ft fo Ube 
serve. So in my spore time I'm servicing 
commercial mobile-radios in my home town " IB MNCerINY 
And i'm mighty proud to think of my wife 
friving that new Thunderbird! 

This can be your story, too. Send coupon 
for your free copy of HOW TO MAKE 
MONEY IN MOBILE-RADIO MAINTENANCE rr) 
Published by Lampkin Laboratories, Inc., “alle 
manufacturers of ~ 105.8 Micrometer Fre (44 VP tee ie, 
quency Meter & 205A FM Modulation meter 


Saup maailie pamment aten eee Electric Camera - Model D 


* Radar Scope recording «* Identification 

* Oscilloscope recording * Manometer panel 
* Panel instrumentation recording 

* Aerial spotting * Test surveillance 


* Security surveillance * Inspection il i. 
* Personnel survey records Varian Moves 
; ao 
LAMPKIN LABORATORIES, INC. Here is me wereatite data re rding camera that Carnahan lo New Post 
‘ saves you time and labor, and gives you a perma 
UA hee ee eo Sak lasses daauet eee aie ee a 
terchangeable ienses available in different cam 


ARNAHAN 


At no obligation to me please send “HOW era body lengths for special applicatior vyeneral manag 
TO MAKE MONEY IN MOBILE RADIO MAIN 


Write for complete detailed literature today. 
TENANCE 


nada | i, 3 
Name 


Address 


etereeanes 


roducts Ine. 


State ind general manage 


|; 
1000 North Olive St. + Anaheim, California | ociate He continue 
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McGRAW-HILL 


MAILING LISTS 
WILL HELP YOU 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 


Direct Mail is a necessary supple 
ment to o well rounded Business 
Paper Advertising program, 


600,00 actual names of the top 
buying influences in all the fields 
covered by the McGrow-Hill publi 
cations make up our 150 mailing 
lists. These lists ore built and main 
tained primarily for our own use, 
but they ore available to you for 
Direct Mail purposes. Pick out a 
list of YOUR prospect from our 
industrial Direct Mail Catalogue 
More and more, progressive compo- 
nies ore using Industrial Direct Mail 
regularly as on advertising medium 
They effectively allocate a portion 
of their concentrate on the best 
business publication 

For complete, detailed information 
obout our service, fill in the coupon 
or write for your copy of our free 
Business ond Industrial Direct Mail 


iad 


wise 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Direct Mall Division, 
McGraw-Hill Publishing Co., Inc 
330 West 42nd $1, NW. Y. 36, WH. Y. 


Please forward my free copy of the 
McGraw-Hill “Industrial Direct Mall 
Catalogue.’ 

Nome 

Compony__ 


Address 


PLANTS AND PEOPLE 


Varian in Canada 
Carnahan joined the fir 
] 


an appile 


electron ‘search man 
Sandia ( 

He pre 
capac itie 


Zenith 


Nader Appoints 
Chief Engineer 


Leon F. Edelson 


NADER MFca. Co. of Monrovia, Calif 
appointed Leon F. Edelson as chief 
engineer, He will be responsible fo 
earch and development on all 
emi-conductor application 
formerly 


Laboratory, 


Former chief ens 


yl 
rm, Robert T. Schultz, is no 
. 

eral manaye} Nader manufacture 
4istorized power supple and 
Lorized digital countet and 
emi-conductor applica 


‘ 


Stromberg Division 
Adds Space 


\ FOURTH bu 


direct 
measurements 


on TR TORS! 


. . . using MEASUREMENTS’ 
STANDARD TEST SET 


for Transistors 
Model 505 


Provides rapid ‘‘go-no go’ transistor testing 
important for quality control, production, 

engineernng grovps 

Useful for comparison of incoming of un- 

tested transistors with a reference transistor 

which meets device specifications 

Extremely flexible utility and type of 

measurement can be established by use of 

auailary equipment makes all measure- 

ments 

Other parameters are measured by connect- 

ing external test equipment to applicable 


jacks and terminals on front panel 


SPECIFICATIONS 


DIRECT MEASUREMENTS: Makes 


d-« measurements on small-signal medium- 


fundamental 


power, and switching transistors operating in 
the common-emitter configuration 
Measures 


from O to 10 ma, measures 


collector-to-emitter leakage current 

collector current 
from 0 to 10 ma 

Measures direct current gain (d-c Beta) or 
incremental current gain’ from O to 200, or as 


calibrated. Indicates Gy, from 0 to 0.39 mhos 


AUXILIARY MEASUREMENTS 


equipment can be used for measurement of 


External test 


other parameters and switching transistor 
characteristics for selected values of operating 
biases 

POWER SUPPLY: Collector supply voltages of 
6 and 172 volts from internal batteries. or from 


suitable external power supply 


Aaboralory Si landaids Gq a 
MEASUREMENTS CORPORATION 


BOONTON * NEW JERSEY 


Want more information? Use post card on last page. 
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HIGHER EFFICIENCY 
H-F POWER 
TRANSFORMERS 


THIS IS A TYPICAL FERROXCUBE 
MAGNETIC CORE DESIGN 


Smaller, lighter and less costly H-F 
power transformers of outstanding 
efficiency are being designed 
around Ferroxcube magnetic 
cores. The unique advantages of 
Ferroxcube are particularly 
marked in transformers required 
to handle up to 2 kilowatts of pow- 
er in the frequency range from 2 
kilocycles to 2 megacycles 
herroxcube-cored transformers 
are being used successfully in ap- 
plications as diverse as ultrasonic 
power generators and rectifier 
power packs Operating from an ai 
supply. In the 


latter application, the low leakage 


cratts normal a-« 
field of Ferroxcube eliminates the 
need for 
further 


external shielding — for 
reduction in transformer 
size and weight 

Ferroxcube cores are designed 
and produced to specifications, Our 
engineering department offers a 
complete, prompt service to assist 
in the design of Ferroxcube cores 
Your in- 
immediate 


for specific applications 
quiry will receive 


attention 


FERROXCUBE CORPORATION OF AMERICA 


A Joint Affiliate of Sprague Electric Co 


Meanoged by Sprague 
SH CAST BRIDGE STREET + SAUGERTIES, NEW YORK 


and Philips induetries 


Want more information? Use post card or 
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last page 


_ New Books 


Circuit Theory and Design 


By J. L. STEWART 
John Wile v and Sona Inc., Neu 
1956, 474 p. $9.50. 


) ork, 


WITHIN the past decade, the classi 
cal steady-state RLC circuit theory 
has become but a chapter of a 
which in- 


the theory of active circuits 


much broader theory 
clude 
and other types of linear systems 
The text under review clearly re- 
flects this fact. Unlike the 
conventional texts on 
tneor 


of Tl 


more 
circuit 
y, it ventures into the design 
vomechanisms, feedback am 
In ad 


plifiers and even oscillator 


dition, it 


contains a good deal of 
material on modern network theory 


which is not included in older text 


Material The 
first three chapters of the book are 


© Introductory 


introductory in nature. Chapter 1 


is viven over to a review of ele 
mentary circuit analysis and covers 


rather briefly the setting up of 
loop and node equations, basic cir 


cult 


theorems, and the notions of 
duality and recipros ity The con 
cept of complex frequency is intro 
duced = in 


which 


of functions of 


Chapter 2, following 


ome of the basic propertie 
a complex variable 
are established. In Chapter 8 the 
material of the preceding chapter 


is applied to network functions 
and, in addition, an abbreviated ex 
position of the Laplace and Heavi 


ide methods is presented 


>» Network Synthesis —The 
ductory 


intro 
chapters are followed by: 
a chapter on elementary synthesis 
procedure a chapter on approxi- 


mation in the frequency domain, 
vith emphasis on the approxima 
tion to 


ideal low pa and pure 


delay type of characteristics; a 


chapter on some of the more mod 
ern methods of synthesis such a 
method. In the 
pace allotted to thi 


page 3 the 


the Darlington 
chapter (30 
author can hardly be 


expected to treat the vast ibject 


network synthesis in any degree 


nece itv ni expo 


vnthes) technique is 


in places, quite inade- 


quate 
The 


> Amplifiers remainder of 


4 
dos Mint, 


sienna 
tee 
ist allie 


the text deals in the main with 


the design of electronic circuits, 
low-pass and_ band- 
amplifiers. In addition, the 
of feedback amplifiers is 


upon and a brief discus- 


particularly 
pass 
design 
touched 
sion of servomechanism functions 
is included. 
Despite the 
effort which has gone into the writ- 
ing of this book, the 
ome negative features. Thus, the 


very considerable 


result has 


author’s exposition is somewhat 


lacking in depth and not infre 
quently is marred by minor inac- 
curacies, ambiguities and excessive 
ketchiness. 


the text presents 


On the positive side, 
much information 
been 


which heretofore ha not 


readily accessible. On balance, it 
is a welcome addition to the litera- 
ture of theory L. A 
ZADEH, Columbia University, Neu 


York 27, N. Y. 


network 


Automatic Digital 
Computers 


By M. V. WILKES 


John Wile y & Sons, Ine 
1956, 305 p, $7.00 


IN the of thi 
thi book 1 the most 


attempt to date to cover the funda 


opinion 


noteworthy 


mentals of larve-scale digital com 
puter design and use. The emphas! 
in this volume is on logical design, 
programming and some of the 
practical problems concerning the 
efficient use of computers; ele 


tronk circult technique ure 


mentioned only briefly and qualiti 
tively Although most of the m: 
terial in this volume can be foun 


tou journal tne book 


‘ 


] { 
llar Value prese 


‘ 


reade} 


> History —The first 


a fairiy extensive h ry 


chapter pre 
velopment of digital comput 
1949 
IBM 
Rand UNI 


ipern lal cove! 


about the year 

macnine icn a tne 
701 and the Remington 
VAC receive only 


age at varlou int throughou 
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Barkan a2 SPER 


FIXED 0 VARIALLE 
INDUCTOR? 


FOR 

@ Commercial and Military 
Transmitters 

@ Electronic Heating Equipment 

@ Electronic Medical Devices 


"224" SERIES 


"202" SERIES 


Wondering about aninductor 
for high power RF equip- 
ment? Your best choice is a 
standard inductor made by 
Johnson, pioneer manufac- 
turer in the commercial in- 
ductor field. Johnson builds 
a complete line of heavy 
duty RF components, un- 
matched for choice of types 
ond sizes. Inductors are 
available in both fixed and 
variable units, wire-wound, 
edgewise-wound and tubing- 
wound for high or low power 
applications. 


For detailed information 
on Johnson's complete 
RF component line, write 
today for your free 
copy of catalog 535! 


~ Mate wawacnan € connageen ny 


Ave 


Want more inf ? ep 


ELECTRONICS February 


NEW BOOKS continued 


the remainder of the _ text Of 
course, any criticism of this nature 
must be viewed in the light of the 
tremendous task of writing a book 
on such a rapidly expanding sub 
ject as digital computers 

For the newcomer to the field, 
the book has much to offer. The 
chapters which are concerned with 
logical design, storage and ele 
tronic-switching and computing 
circuits are thorough, well-written 
and contain many important prac- 
tical considerations which obvi 
ously have resulted from the 
author’s close contact with these 
aspects of computer development 

The failure to mention some of 
the more modern techniques for 
minimization and general manipu 
lation of Boolean algebra expres 
ions, such as the map method of 
Karnaugh, is regrettable. Also dis 
appointing is the omission of im 
portant new techniques developed 
from replacing static flip-flop cir 
cuits with dynamic one-bit storage 
circuits, such as those used in the 
National Bureau of Standards’ 
SEAC and DYSEAC and the In 
ternational Business Machine 
NORC 


> Programming 
duction to the 


A detailed intro 
principles — of 
programming is one of the out 
standing features of the work. Su 
ject uch as the use of subrou 
tines, floating addresses, and the 
ise of multiaddress codes are co 
ered thoroughly enough so that the 
engineer can evaluate his work 
from the viewpoint of the program 
mer after having read and unde 
od these section Again from 
the engineer’s viewpoint, study of 
this section on programming will 
allow him to venture into the 
important field of diagnostic pre 
yramming, and therefore, help hin 
to bridge the gap hetween the 


builder and the user of digital com 


the engineer who has no 
t in programming 

has had some 

or development 

and therefore presum 
exposed to the copi 
covering logical 

stems and switch 


he last chapter of 


Barkan a2 aren 
INOUSTRIAL 9 
BROADCAST 
RE COMPONENTS 


High Power 
Fixed and 
Variable 


Inductors 


Pioneers in the commercial inductor 
field, Johnson's complete inductor line 
contains small wire-wound units for low 
power stages as well as large, high 
power copper tubing models, This wide 
line offers you an unmatched choice of 
types and sizes: fixed or variable units, 
wire-wound, edgewise-wound orf 
tubing-wound for high or low power 


applications 


RF Contactors 


Designed for high voltage RF switching 

suitable for many other applications 
Fast action—rugged and compact 
Two sizes; 17 KV and 22 KV peak 
Current: 25 amps per contact, no 
holding current required. Mounts in 


any position 


Tower 
Lighting 
Filters 


Low impedance to 60 cycle current 
high impedance to RF. Antenna radia 
tion resistance changed less than 1% 
to comply with FCC regulations, Also 
serves as a static drain device when 
used with grounded AC circuits. Three 
windings rated 10 amps each at 60 
cycles—impedance 0.3 ohms. Avail 
‘ ble for panel mounting or in weather 
proof cabinet 


For detailed information 
on Johnson's complete 
RF component line, write 
today for your free 
copy of catalog 535! 





MINIATURE ELECTRONIC 
eis e 


Millivolts microamperes . . . ohms 

phase angle From 8 standard 
shapes and sizes and 65 stock models, 
hundreds of special instruments have 
been delivered Oo meet exact customer 


requirements. Write for complete catalog 


Dept. E-2 


4025 merrick 


4X6 


road @ 


Quality 


yea E LID 
IIa Te Lal -te| 


Tey 


PANEL MOUNTING 


Reliability 


seaford, new york 


ELECTRIC 
METERS 


FOR SMALL POWER-UNIT PANELS 
INDUSTRIAL TEST UNITS 
COMMUNICATION EQUIPMENT 
AND MANY OTHER USES 


ACCURATE TO THE DOT! 


CATALOG ON REQUEST 


a>) Sea a 


Want more informat: 


NEW BOOKS continued) 


the book entitled “The Design and 
Operation of Digital Computers” 
should be of more than routine in- 
terest. The subject of the relation- 
hip of the logical design of a com- 
puter to its efficient use from the 
points of view of the programmer, 
the maintenance engineer, the de- 
igner and the computing bureau 
administrator, is handled admira- 
bly. Controversial subjects among 
computer people, such as the use 
circuits, 


of error-detecting mar- 


ginal checking, physical design, 
choice of order code and the or- 
ganization of a scientific computer 


center, receive a very objective 


analysis from the author in this 
section. 

This book will undoubtedly be 
iseful as a text for courses intro- 
ducing the subject of digital com- 


puters to electrical engineering 
tudents; the need for a text in 
this field has certainly been very 
great.—D. FE. ROSENHEIM, IBM 
Watson Laboratory at Columbia 


University, New York, N. Y. 


Kristalloden Technik 


By R, 
IERNST 
Wilhelm Ernst & Sohn, Berlin, 1956, 


139 p. 


Rost, Dr.-Ing, and H. M. 


THIS book is the second and greatly- 
enlarged edition of ‘“‘Kristalloden 
Technik”, which first appeared in 
1954. The word Kristallode has been 
coined from the Greek root ode, 
meaning path, and is a broad term 
that the author applies to any de- 
vice that bases its operation on the 
semiconducting properties of a crys- 
tal. 

The first few chapters contain a 
brief discussion of semiconductors 
and the prin- 
ciples of silicon 
Several 


physical-electronic 
germanium and 
diodes and_ transistors. 
chapter are devoted to the manu- 
facture of germanium and silicon 
diodes and transistors. In succeed- 
ing chapters, the application of 
transistors and diodes are discussed 
and representative circuits are 
presented. 


> Material 


leans 


Sources The book 
heavily on the pioneering 
work and advancements in the state 
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NEW BOOKS 


of the art that 
in the Americ: 
American 

The final 


; 


acter! 


(erm: 
ve a rather limited 

» reader of ELECTRONICS 
since several good books in 
h are already available Fo. 
those concerned with the state of 
the germanium and silicon diode 
n Germany, or 
iave to refer to char 
German diodes and 
transistors, the book will be of 
value Horst A, POEHLER, General 
Prec ton Lab Inc., Plea antville, 


a 


Electrical Circuits: Direct 
And Alternating Current 
By CHARLI ISKIND 


McGraw-Hill Book Co. Ine 

1956, 516p, $6.75. 

THE prime purpose, particular ap 
proach and broad scope of this ex 
cellently written two-semester text 
are, perhaps, best stated in the 
author’s own words: “The circuit 
is the basis of all energy conver 
sions and transformations asso 
cited with electrical equipment: it 
is logical, therefore, to precede the 
tudy of electrical machines and 
ystem by a first course that 
thoroughly prepares the student to 
deal effectively with electric, mag 


netic and dielectric circui 


> Purpose—‘“In organizing and de 
veloping the subject matter in this 
book [for such purpose}! the author 
has endeavored to build a 

tion of circuit principle 

both rigorous and cor 

good engineering 

wide range 

two major 

with circuit 


tems, while Par 
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PRECISION VHF-UHF 


SWEEP GENERATOR 


Combines all the essential features of a Standard 
CN Or UC ae 
ST eae ee 


OUTSTANDING FEATURES 


e Center frequency range Ome! 
MU ue | 

© FM deviation 1 to 40% at any center 
Tea) 

e@ Internal crystal markers accurate to 
+ 0.01% +.25 

@ Dial accuracy 0.01% crystal corrected ’ 
0.5% nominal 2 0 

e Calibrated output *1 db; O11 to 
PRR 

e Integral D.C. coupled Oscilloscope 


Ce ae a | 


Typ. Output Variation 
+ 


186 GRANITE ST., MANCHESTER, N.H. 


Subsidiary of Van Norman Industries Inc, 


HIGH VOLTAGE 


INSULATION TESTER 


A precision instrument designed for in 
PU Le) ee ee ee 
PU Ue Me Le 
motor windings, ignition systems, wiring 
harnesses, insulators, connectors, elec 
trical and electronic components, etc 


RIEL ae a) 


PCPA me rae id 

@ All meters protected against overload 

Pt eee Al Le ee 

@ 115 VAC; 6, 12 or 24 VDC Input 

ee ee eo 
pacity errors 


POSITIONS AVAILABLE FOR QUALIFIED ENGINEERS 





YOKE 


COMPLETE LINE for every Military and Special purpose. 


Series aiding field and parallel 
(bucking) field designs 


Phone: Terrace 4-6103 WETOn C 


170 Industrial Road * Addison, Il. INSTRUMENTS, INC. 


@ Yokes for 7/8", 1-1/8", 1-1/2", 2-1/8" neck diameter 
CR tubes. 


e Rotating and fixed coil designs. 


e Core material to suit your requirements, 


Special test instruments can establish your yoke 


deflection parameters to an accuracy of +0.1%. 


Consult Dr. Henry Marcy or Bernard Cahill on 
your new applications today. 


See our Complete Display 
at the IRE Show 


Luthertird, 


presents a 


LOW JITTER 


DIGITAL 


ef 
GENERATOR 


MODEL A-6 


s to 100 


® Provides accurate and variable delays from 1 


seconds in steps of 1 ys 


® Available also are units with maximum delay ranges of 


1,000 js, 10,000 ss, 100,000 


s, | second or 10 seconds 


® Optionally available: jitter-reducing circuit permits low 


jitter operation (.04 ,.s) with random triggering 


Write for complete data on 


our DIGITAL Time Delay Generators: Bulletin E-A-6 


For our ANALOG Time Delay Generator data, ask for 


Model A.2 (1 “5s to 


Model A-4 


100,000 Bulletir 


00001 to 10 sec B 


Kuthertind, ELECTRONICS CO. 


E-A-2 
etin E-A-4 


TExas 0-4362 


3707 S. ROBERTSON BLVD 
CULVER CITY, CALIFORNIA 


Telephone 


382 


concepts 


NEW BOOKS continued) 
are energized by direct current and 
by alternating current and on rela- 
tionships that involve combinations 
of electric, magnetic and dielectric 


» 
circults. 


> Contents—-The disposition, rela 


tive emphasis and essential 
these 


summarized as 


scope 


of content directed to just 
stated ends may be 
follows: Part I comprises a 
outline of the 


current, 


con 


( ise basic concepts 


of charge, electromotive 


and of their mu- 


tual interrelationships; calculation 


force, resistance 
of the resistance of cylindrical con- 


ductors, including dependence on 
temperature and resistivity; inte) 
relation of power and energy and 
calculation of equivalent resistance 
of various regular combinations of 


good account of 


the 


maximum-powe! 


conductors; a 
Kirchoff’s 


and 


laws, superposition 
transfer the 
Theorem, A-Y 
transformations; basic 
fl 1X 


fields pro 


orems, Thevenin’ 
and Y-A 
calculation of 
the 


solenoids and 


and 
density at points in 
rectilineat 
fluxe 
pertinent 


duc ed by 


conductors calculation of 


and magnetomotive force 


to the magnetic-material and al 


gaps of multibranched magnetic 


cores; principles of operation, de- 


tails of construction and some ap- 


plication of more commonly used 


d-c instruments and measuring de- 
mutual 
self 


calculation of 


vices; and 


cone ept 3 of self 


inductance, principles of and 


mutual induction, 
equivalent inductance, current tran 
R-L circuits; 


calculation of 


sient in concept of 


capacitance, equiv 


capa itance, current tran- 


ients in R-C circuit 
Part II 


of generation 


comprise bask 
calculation of 


a pects 
and 
inusoidal and current 
he Sit 


cult 


voltage 
relationships in various clit 


comprised of R, L and C par 


ameters; complex-number computa 
calculation of 
detailed 


phenomena of res 


tion and equivalent 


account of 


impedanc es; a 
tne principal 


onance in series and parallel cir 


iit configuration graphical de 


lineation of voltages, currents and 


Impedance In imple circuits with 
the a-c coun 


i variable parameter ; 


of the d-c theorems and 


Part I; cal 


oltage n ( 


llation 
yupled 


vith emphasi 1 the al 


ted in 


irrent and 


if 
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a A 


core transformer and kindred de 


‘ 


vices: principles ot operation magnetically 


details of construction and applica 


Heyco Nylon tions of a selection of commonly 
used instruments and as ig COUNTER 


devices; a detailed accoun ) 3 
culation of voltage current and = DIVIDER 
power in balanced and inbal 


anced three-phase circuits; a con 


cise introduction to analivth and 
F graphic determination of Fourie 
series representation of nonsin 


usoidal voltages and currents and 


power calculations therewith 
A subsequent appendix comprises 
derivation of certain equation 


merely stated in the context 


-controlled 


Insulate and anchor the ep 
power supply cord to # bucket” principle, 


h ; > Features—-A careful readins ne cares 

3 the unique Mag 
your Ousing on vealed many admirable features, nivider circuit set 
excellent physical details, accurate a new high of re 


no need for grommets, liability and rug 


tatement of theory, clear explana 
wire knots or costly ; 


gedness wherever 
b nm of details of procedure and a counting, scaling 
abdor. ystematic presentation of numet or frequency divi 
tion ‘ss required 
ical computation \ veaitnh ot ’ 
vil o a lod 

auxXiilary ipporting detail include Self-contained Magnivider plug-ins are 
a large number of fully worked-out ideal for your new equipment designs 
at th } \ tor Le Compored to conventional four - tube 
a ‘ 0 ne en: ‘ q ( 

ec ent aren ‘p ' counters, one-tube Magnividers offer 
tailed set of questions provide “ul 


s @ one-third the size 
outline of the essential points cov 
. 50% less power drain 
ered in the chapter \n accom 
twice the reliability 
panying set of problems are suffi compatible scales of 9-10-11 
ciently varied in scope to exemplify counting rates from 
all the theory of the chapter and 0 to 50 Ke 2 
ufficiently great in a number to Bem Sow and high 
:' impedance outputs 
enable ample variation direct cascading without 


ment Irom year to year buffers 


P Practical Aspects A special Magnividers have a wide range 


and well-fulfilled effort of the of applications 
author is to inculcate a practical Random counting 
bent to the text by providing: il Preset counting 


lustrations that are “counterpart 


ABSORBS TWIST of practical systems, devices and 


machines”; LuUStrs ve example 


Cycle counting 
Frequency division 
Timing chains 


Synchronizing circuits 


Send for samples to fit your wire, today! and problems that “correspond to 


Accumulators 


‘ | 
existing electrica tem 


treatr it of the Vnol tn: “erie 
HEYMAN . ae Write for our Technical Bulletin 145 


MANUFACTURING COMPANY vlad a i IC ; proat ( ] to obtair complete information and 
KENILWORTH 2, NEW JERSEY in i an ine t ; specifications 


Dept. Dept 103 


MAGNETICS 
RESEARCH 
COMPANY 
HEY MAN! the | r asp ted abs 
...SAY HEYMAN eld a yrated. ; \ 255 GROVE STREET 


WHITE PLAINS, WN. Y. 


ee Ee wit 4 


ant more information? Use post car¢ 





Dress Up Your Products 


with these 


NEW KNOBS 


Designed by 
Robert Podall 


These new knobs feature decorative 
metal inserts, in a choice of chrome, 
copper, satin brass and gold. Avail 
able in a variety of thermosetting 
materials, both phenolic and urea 
Send for detail 


ROGAN BROTHERS 


8031 N. Monticello Ave., Skokie, Illinois 


In the progress towards automation, the Gates ‘Sta Level” offers 
broadcasters a highly efficient average level amplifier that relieves 
the operator of most gain riding. Rated at 1% or less distortion 
at 30 Db. compression at +20 Db. output threshold level “Sta 
Level’ is 100% self-contained including regulated power supply 
and drop down to service front panel. Rack size only 51” x 19” 

All Gates products include tubes in the selling price. “Sta-Level” 


complete only $235.00 


GATES RADIO COMPANY, Quvincy, Ill., U. S. A. 


MANUFACTURING ENGINEERS SINCE 1927 


n last page 





NEW BOOKS 


text of s considerable valu 
that the reviewer warmly recom- 
mends it to the teacher in a tech 
nical institute who seeks a text- 
book for a two-term course in basic 
electric circuit analysis; to the 
teacher in an engineering school 
who would use this book for a 
course in circuit analysis for non- 
electrical engineering students; and 
most highly—to the technician or 
engineer in practice who wishes to 
gain, or renew, a basic knowledge 
of electric circuit analysis through 
self-study..-THOMAS J. HIGGINS, 
Professor of Electrical Engineer- 
ing, University of Wisconsin, Madi- 


son, Wisconsin. 


Transistors Handbook 


By WILLIAM D. Bevirr 
Prentice-Hall ine., New Jersey, 1956, 
590 p, $9.00. 

A HANDBOOK is a compact volume 
containing the essentials of a sub 
ject. It is a reference book which 
surveys a field and serves as a guide 
in the pursuit of further investi- 
gation of the subject or any portion 
of it. With the above definition in 
mind, the “Transistor Handbook” 
has a limited claim to the title of 
handbook. 


> Subject Division— The author, 
attempting to review the entire 
field of transistor electronic cir- 
cuits, has divided his book in two. 
The first half covers device charac- 
teristics and their measurements 
and transistors as circuit elements 
and their behavior. The second 
half cove) applied = circuitry. 
Highlights of most of the classic 
papel on transistor circuits and 
applications written between 1948 
and 1953 are presented. A_ good 
bibliograp! at the end of each 
chapter 

Many examples of the state of 
the art of circuit development to 
1953 are given. Here the au- 
thor emphasizes completed circuits 
rather than the methods used to 
design them. The reader mu 
to the source material to determine 
the considerations in the circuit de 
sign. The text intentionally avoids 


the physics associated with tran- 
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TELEX TAKES PLEASURE 


. in presenting 
L. H. Josefson, 
new Sales Mana 
ger of our Elec 
tro-Acoustics Di 
vision, a post he 
assumes atter 
varied experience 
in other divisions 
of the Telex or 


ganization. 


Formerly mana 
ger of research 
for Superior Sepa L. H. JOSEFSON 
rator Co., and a 

member of the product development staff 
for General Mills’ Mechanical Division 
Josefson has wide product development 
and marketing experience. He is a gradu 


ate of the University of Minnesota 


Mr. Josefson is thoroughly familiar with 
our design, production, engineering and 
marketing facilities. Right at your desk 
he'll discuss your problems in component 
and assembly miniaturization ind can 
suggest some ingenious techniques in 
shrinking the dimensions of desiqn—as 
well as wide know-how in encapsulation 
Joe Josefson will be calling on you 
soon. If you'd like an early visit, just 
drop us a line, or wire, and we'll make 


immediate arrangements. 
TELEX ‘i; 
Bye 
ELECTRO-ACOUSTICS DIVISION Y— fs wr 


TELEX PARK ST. PAUL 1, MINN 


DANO COILS 


BUILD ,, 


| 

| 

| 

| 

| 

| 

| 

| From making the most pre- 
| cision coils required in elec- 
tronically operated relays, 
| timers, switches and devices 
| to meeting most exact spe- 
cifications of coils for high 
| temperature application— 
7 Dano Coils Build Conf 
| dence. 

| 

| 

| 

| 

| 

| 

l 

| 

| 

| 

| 

| 


® Encapsulated coils 
in either polyester or 
epoxy resins 
Coils for high tempera 
ture applications 
Bobbins coils. 
Paper section coils 
Cotton interweave coils 


TRANSFORMERS MADE TO ORDER 


MAIM $T., WINSTED, CONN. 


Want more information? Use post card on last page 
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sistor devices, as well the mathe- 
matics of transistor circuits 

In the fast-moving field of tran 
the task of pre- 


senting typical characteristics and 


sistor electronics 


circuits is most difficult. In this 
respect many of the circuits illus- 
trated are already obsolete and 
some of the transistors shown are 
no | mye prod iced 

The presentation of device char 
behavior, 


acteristi and their 


vhich are fairl table, could have 
been extended to increase the value 
of the text a 


ample: a generalized equivalent cir 


a handbook; for ex- 


ith it frequency 
and approximations; interrelation 
if z, A ete., transistor paramete} 
include barrier transistor, 
field effect ansist and double 
based diode char: istic 
tate diode 
Despite its limitation 
hould be of interest and 
iy the transl 
f 


its circuit problen 


nment The experi 

Cire lit ce lvner 
a handbook to help 
problem FF. BRON 
STEIN, Design Engineering Dept 
"ord Instrument Company, Long 


land ( ity NV. } 


Radio Handbook. 
14th Edition 


EDITED BY WILLIAM I. ORR 

Editors and Engineer Ltd., 
land, Calif., 1956, 761 p, $7.50 
PHE 14th Radio 
Handbook is de igned to provide a 


“ered 


edition of the 
concise overall the radio 
egment of le ics and is 
lanted towar al engineers, 
technicians radio 


men. 


> Contents The 


52 chapter 


t trom 
ClViny and 
ment Of part 
ire the chapter 


mndu 


same way 


Reliable 
Sensitive Relays 


Now available for 
quick delivery 


the electronics division 
of IRON FIREMAN 


Many 

prim 

tron 

series Iron Fire 


MB. Gilbert Co 


A 60-page 
he 6714 W Manchester Ave 


Certified Quali- 
rt et) | la 


thowing compli- 
Ce ee 
to military specifi- 
it a ee) 
the hends of the 
a ee a 
es ee 


Angeles 45. Calforna 


jules | Bressler Co 
4408 Bergeniine Ave 
Unon City, New Jersey 


Massey Associates 
579 Brookhurst Ave 
Narbeth Pennsyivana 


Massey Associates 
| Thomas Cucle NW 


tives listed here 
They will be pleased 
to go over this re- Seationics, Inc 


ae de JT} Western Ave 
seattle 4. Washington 


*QOualified to MIL-R-5757B. 


Send today for ‘‘Sensitive 
Relay Data File’’ Contains 


Washington 0. C 


specification sheets, opera- 
tional charts, temperature 
conversion charts, and other 


helpful information 


IRON FIREMAN 
LT a 


2610 S. E& Ninth Avenue, Portland 2, Oregon 


Want more information? Use post card on last page 
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* a 

Hunting a Plant Site ? ns Gent toe erect Gis. Wie 

— this may not be new, it does rep- 
h taht inf : ee resent a deviation from the gen- 
Get the rig t information eral practice and may prove to be 
a worthwhile change since quite 
often the method used hereofore 
could prove confusing to those used 
to working with vacuum tube 
characteristic curves 


> SSB—The chapter on single- 

sideband transmission covers the 

° / commercial aspects of ssb, devia- 

straight from the horse’s mouth! F if 

tion and generation of ssb signals 

as well as reception and adjust- 

ment of ssb. Complete information 

The Jacksonville Committee of One because they know the available loca is also given on the construction 

Hundred industrial staff members are tions like the inside of their hats. They 

old hands at this business of being can also save you plenty of money 
really helpful to firms looking for plant by keeping your business strictly in operation. 

sites. They can save you untold time confidence. The handbook 


of an 80-meter filter-exciter for ssb 


Is easy to read and 
should be interesting to all those 


JACKSONVILLE ss 
they are specifically allied the 


TO 


FLORIDA .. . Where Your Secrets Are Kept! radio end of the business or not 
JIMK 
The CITY OF JACKSONVILLE, Florida MK 


Electric and Water Utilities 


Phone, Wire or Write for The Jacksonville Story 
THE COMMITTEE OF ONE HUNDRED 


Jacksonville Chamber of Commerce 604 Hogan Street 


Phone Elgin 3-6161 © Jacksonville, Florida Weenail review 


Hi-Fi From Microphone to Ear—Mod 
ern Sound-Recording and Reproduction 
Technique. By G. Slot, Philips Techni 
cal Library, Eindhoven, Holland, 1956, 
COMPONENTS. THATS WHY 169 p, $2.75. Though intended for 
nontechnical audio enthusiasts, th 
IT ‘Ss USED IN WHITE ALICE book includes much in the way of im 
portant basie concepts, which are not 
found in this country’s publication 
on the same subject, to interest the 
engineer hobbyist May be ordered 
directly from publishe with no 
charge for postage 


Rapid TV Repair. By Warren Heath 
Gernsback Library, Inc., New York, 
1956, 224 p, $2.90 (paper). Reference 
guide for tv service technicans to aid 


rapid servicing of t et n the hor 


WHITE ALICE EQUIPMENT [iemePaii - , rapid servicing of ty sets in the 
MUST BE RELIABLE —> 3 Smead 


An Introduction to Cybernetics 
satin . * . Ross Ashby, John Wiley & Sor 
Unitized Rectifiers" @ Modulation Transformers ® New York, 1956, 295 p, $6.50 


pie of cyberneti for tho 
a back yround in electronk 


Reactors @ Filter Reactors @ Filament Transformers 


only an elementary kt 
© Amplifiers © Rectifiers @ Rectifier Plate Transformers. er ee 
| Oo! modern electror 
ted here, offer ar ! iluable aid t 
the biological scientist interested 
a behavioristic approach to the unde 
tanding of such complex mechanism 


P.O. Box 211 KEARNY, NEW JERSEY, U.S.A. oe human being and human 


SoO- 
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ue 


Thank You 


DEAR SIRS 
IT CERTAINLY isn’t 
itity and quality 
publicatior 
EK LECTRONI has 
consistently maintaining the 
bination. In addition to the 
fine articles, the advertising 
much information and valuable 
erence material 
While I have only been sub 
November 
brother has been a subscriber fo) 
Recently, he 


gave me issues that he has been 


ing ince 1955, my 


more than 10 year 


keeping since 1950, and gradually | 
am vetting them read 
I must say tnat youl 
the best in the fleld and 
expect to get a renewal 
in the near future 
RopertT A. RAy 


Columt O} 


and PCM 


article on noise Part 
teducing Noise in Communica 
,”’ ELECTRONICS p 148 
1956), W. R. Bennett claimed 
pulse-code modulation is the 


t efficient’ 


ss \ ten 


method for reduc 
Ing nol in ; ommunication 
tem The use of the term “most 
efficient” at dubiou 

code mod ila 
pecia 


' 


com 


imor 
FCC had it 


propabdi 


- one 

-modula 

require a! nh greater 

than f-m Pulse-code 
modulation em be the worst 
offender, taking perhaps nine time 


the bandwidth needed in f-m 


larger bandwidth not only 


poor economy of spectrun 


allows more radio noise t 


‘ 


chance to override the signal 
through the 


properly designed re 


5e( ondly, 


capable of ippre 


terference lich all but equals the 
amplitude of the desired signal 
Bennett and I seem to disagree on 


his point Since ordinary pulse 
modulation systems require that the 
received signal be at lea vice the 
amplitude of the noise, this is a 
definite advantage for f-m. In par- 
ticular, severe cochannel, adjacent 
channel, and multipath interference 
can be dealt with more effectively in 
f-m than in ordinary pulse-modula 


vatems 


Beckman AC & DC 
Expanded Scale 
Voltmeters 


What good 
bug-eyed monster to detect it’? That's 


accuracy if it take 


why we've made our panel-mounting 
voltmeters as readable (by homo sap.) 
as they're accurate (as close as 0.4% 
of center scale voltage). And we make 
em as iall al ? dia 

/ ical questior Are ou 
That size, with those feature 

Enthusiastic answer: S'true!t The 
trick’s in the ile. Conven 
tional mete have all the numbers and 


kidding’? 


expanded 


increment from zero to tull-scale 
voltage jammed in with a shoe horn 
Not ours. We took the meat part of the 
ile, ¢ \pa ded it ma mac t lineas 
eliminating the fat and gristle. Now 
there room enough tor all ou need 
and boy, is it ca ' So ca 


it would ec a con 


to read 
ntional meter 12 
tir arg to achieve the ime read 
ability n you imagine the damping 


i need for a foot needk 


Q. Who are th 

A. They're as great for groundlings a 
they're fine for flyboy Ihe AC volt 
meters, incidentally, provide true rms 


re iding 


Q. Hh 
A. We 


Beckman 


Helipot 


( 





Anywhere... 


At sea, in the icy 
cold of the 
antarctic! 
5.S.WHITE Molded 
Resistors in values 
up to 50,000 
megohms 

retain their 


characteristics 


in Any 
Weather 


A 


*“*“ALL-WEATHER’’ 


Molded Resistors 
Withstand Temperature 
and Humidity 


FIXED RESISTANCE VALUES RANGE 
FROM 1000 OHMS TO 10,000,000 
MEGOHMS|! 

65X Molded Resistor 
80X Molded Resistor 


1 watt 


3 watts 


While bargain t ire tor we wear 
ng out and beimg replaced, durable SS 
Witt All-Weather Molded Resistors 
ire still giving top performance in hun 
dreds of coms ial 


entitle 


industrial and ses 


appleat 

Our resistor we characterized by low 
noise level precision tability 
have negative temperature and 


efhcient 


voltage co 
xcellent stability 
do not 


Compact < 


ind mechanical strength value 


determrate due to age 


We'll be glad to coc 


applying these 


mperate with you in 


high-quality resistors to 
your product. For our Bulletin 5409, just 
drop a line to 


cLhbhete 
e 
INDUSTRIAL DIVISION 


10 East 40th Street 
New York 16, New York 


Want more information? Use post card on last page 
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BACKTALK continued 


reservations to your reserva- 
tions 


With 
tnat 


regard to your statement 
pem requires a greater band- 
vidth than f-m, it is important to 
keep in mind that the transmission 
within the band in the two 
You 


sible to suppress 


quality 
es may be quite different 


tot 


ate that it is pos 


many kinds of interference with 


f-m even when the amplitude of the 
all but equals that of 
that 


single-hop 


interference 


the desired signal I agree 
feasible in 


ided 


mean absolute elimination, but only 


this may be 


tems prov that you do not 


a ifficient reduction in amount of 


interference relative to 


ignal to 


make the received signal quality 


ace eptable 


Qne must distinguish 


nere pe 


tween single-hop applicatior and 


radio relay Interference which 


{} 


produces a negligible effe in one 


lay, vnen added to n imber 
contribution fron 


hecome isastrou 


of pem i 
able it bandwidth 
mediocre quality by regenerating 
gynal and thereby 


imulation of trouble 


Keach link of a pem relay can con 
luin noise, interference and wave- 


j 


orm distortion in any amount short 


of causing actual recognition 


rroy In an f-m relay, on the 
other hand, the 


ratio from the first link must 


output signal-to 


noise 
better than 


he made considerably 


the requirements on the entire sys 
tem since defects add from link to 
link 

\ monograph by C. B. Feldman 
elf deal 


problems in 


and my with a number of 


these more detail. 


There is no claim for an all-in 
of answers 


W. R. BENNETT 
Bell Telephone Labs. Ine 
Murray Hill, N. J, 


DeAR Mr. BENNETT 
| WAS pleased to receive your reply 


letter and 
modulation Thank 


to my regarding f-m 


other systems 


vou also for the copy of the 


page monograph by Feldman and 


yourself, 


Since | am presently writing a 


magazine article, | can well appre- 


ciate the amount of work that must 


have gone into your series of five 


106- | 


FOR FASTER WORK 
MORE PERFECT WORK 


CUTTING BURS & 
MOUNTED STONES 
FOR LIFETIME SERVICE 


Control the quality of your product 
with these high 


Tungsten 


German 
Steel Burs 
They are 


quality 
Vanadium 
Famous Since 1905 
sharper 

Over 1001 


One to meet every need 


keep keen edge longer 
Shapes and Sizes 

every 
operation. Can be used on any flexi 
ble shaft machine or drill on plastics 
metals etc also Reamers and 


Mounted Stones 


SAVE MONEY IN YOUR 
PLANT NOW 


rite today for FREE FOLDER 
& Price List 


Exclusive U. S. Importers 


58 Cooper Square New York 3, N. Y¥ 


> e. © 6.0.0.6.8,2.9.0.9 


high-vacuum 


high-voltage 
rectifier tubes 


Ltt 


also a complete line of 


industrial x-ray tubes 


DUNLEE CORPORATION 
4560 West Congress Street 
CHICAGO 24, ILLINOIS 


Want more information? Use post card on last page 
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BACKTALK 


article 
time to read 
engineer frien 
quite highly 
me he has foun 
informative 

In my letter to HE LECTRONK 
azine it was my intention t 
cerned only with broadea 
rather than the more 
proat n whic n you used 
lar I first wanted to sa 
ing word about the advantage 
f-m over var p ilse modulation 
systems for the transmi 
high-quality audio 

secondly, | wanted to 
that the theoretical thre 
f-m quieting lie vhere 
ference is 100 percent « 

ignal rather than 
less Since the ince} 
there has been a gro 
tanding on th 

eems |! be 
guimbau and Granlund ment 
(reference 4 in my 
“thi idea of a threshol 
arose from the difficultic 
puting the interference { 
near unity and from the 
with heavy interference 
depart from our idealized | 
hould do.” 


what they 


Reece 


On pages 9O and 
graph I notice that 
f-m interference 
ired signal which 
desired signal b 
to (q p A 
put from an f-m broad 
under this condition 


infinite series of 


whose fundamental 
be (q iL If we 
mall amount 
harmonics of 
lected only 
mains impor 

Mar \ Inve 
have found thi 
pedient too tempting 


When it wa 


tional receiver 


found 
inder 25 percent 
ence, tne 
for it, 
With new and 


mathematical 


narmon 


(reference 3) 
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FREQUENCY-SHIFT V-F CARRIER-TELEGRAPH SYSTEM 


Provides one, two, or three frequency-shift teletype channels above 
the voice on a 3400-cycle telephone circuit 


A send and a receive panel require 5" of mounting space on a standard 19” rack 


This system provides an economical trouble- 
free method of obtaining up to three full 
duplex 100 wpm telegraph channels at the 
upper end of a broad-band telephone 
channel, and still retain a 2950-cycle voice 
circuit. Mid-channel carrier frequencies of 
3120, 3240 and 3360 cycles are employed. 
The mark frequencies are 30 cycles below 
and the space frequencies are 30 cycles 
above the mid-band frequencies. The three 
telegraph channels are transmitted in the 
band 3080 to 3400 cycles, leaving the band 
below 2950 cycles for the voice channel 
Fault-free teletype circuits are obtained, 


even where the telephone circuit on which 
they are superimposed suffers from noise or 
abrupt level variations which may be so great 
as to render on-off keyed signals unintel 
ligible. Frequency-shift signals do not suffer 
deterioration from non-linear transmission, 
such as is caused by overloading in voice- 
frequency, carrier or radio equipment. Under 
most circumstances a signal-to-noise ratio 
per channel as low as 20 db is satisfactory, 
and under some conditions even lower ratios 
result in fault-free operation. This equipment 
meets the requirements of current Mil 
specifications wherever applicable, 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY STREET, MONTREAL 3, CANADA 


Telephone: UNiversity 6-6887 


Cable Address: Radenpro, Montreal 


MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO Phen i Tb 


COSMIC CONDENSER CO. 
CER Meds At eee Le] ae 


Phone: LUdlow 9-3360 


be thoes 


The ‘spike’ in the center is a common pin 


The others are VK precision pivots. 


CONDENSER 
SPECIALISTS 
SINCE 1923 


Call K 


Steel, chromium pleted, or carbide 


precision pivots to .013” diameter 
1 RMS or finer surface finish. Diam- 
eter tolerance to .000010”. Chamfers, 
radii, lapped ends, etc. 

Also volume production lapping of 
flat or round production parts. 


Send us your specifications. 


The VAN KEUREN COMPANY 


176-D WALTHAM ST. 


WATERTOWN, MASS 


Want more information? Use post card on last page 





ENGINEERS .. . 
SPECIFY FOR 


Accuracy 
Appearance « Economy 


POLYSTYRENE CASES 
ANTI-STATIC TREATED 


You get big advantages—optimum per- 


you 


specify HOYT Instruments incorporaung 


formance at minimum when 


cost 


more than 50 years’ Manufacturing ex 
HOYT offers you a complete 
Line of Panel and Portable Meters in a 


perience. 


BAKELITE CASES 
ROUND & SQUARE 


variety of sizes, ranges and cases 

Milliammeters, Microammeters, Millivolt 

meters, Ammeters, Voltmeters and others 
Moving-Coil, Repulsion and Rectifier 


‘I ypes. 


NEW SIZE! 


clear polystyrene case. Details on request. 


METAL CASES 


3} inch square meter with 
FLUSH & SURFACE 


Take advantage of HOYT’s lower costs. j | mas 
Write today for catalog and prices. teres 


ELECTRICAL INSTRUMENTS. 


Sales Div.: BURTON-ROGERS COMPANY | 
42 Carleton Street * Cambridge 42, Mass., U. S. A. 


RIBBONS -STRIPS 


te PURE TUNGSTEN 
%& MOLYBDENUM 


x THORIATED TUNGSTEN 
%& SPECIAL ALLOYS 


and OTHER METALS 


IN 
ULTRA THIN SIZES 


to 
TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 
b 


y 
OUR SPECIAL ROLLING TECHNIQUE 


Note: for highly engineered applications—strips of TUNGSTEN 
and some other metals can be supplied 


ROLLED DOWN TO .0003 THICKNESS 


© Finish: Roll Finish—Black or Cleaned 
® Ribbons may be supplied in Mg. weights if required 


For HIGHLY ENGINEERED APPLICATIONS 


DEVELOPED AND MANUFACTURED BY 


pA eee eee 


Want more information? Use post card on last page 


15 BEEKMAN ST., N. Y. 38, N. Y. 


cela Lm eraile| 
COrtlandt 7-0470 


TELEPHONE 


BACKTALK 


{continued) 


f-m receiver need not exhibit more 
than 4.44 per cent interference so 
long as the noise remains less than 
the And when the radio 
interference is 50 per cent, a good 
will 


signal. 


detector show no more than 
1.48 percent noise. 
75-ke 
75-ysec time constant.) 


in the 


(These figures 
and a 
Of course, 
the 

dispersed 
bandwidth, 


noise 


assume a deviation 


more normal situation 
interference is 
the 200-ke 


of the 


radio 
throughout 
making most super 
audible 

The listed in my 


letter tell what is wrong with con 


references | 
ventional receivers and just what 
to do about it 


referenced 


(I should also have 
Arguimbau’s 
Vacuum Tube Circuits.) 

I consider it unfortunate that the 
larye majority of receiver manufac 


text: 


have remained 
the facts of good 
design although much technical in- 
formation has appeared on the sub 
ject since 1947. Out of a list of 38 
“Hi-Fi” tuner manufacturers only 
three high 


turers ignorant 


about receiver 


can claim a capture 


ratio. 
Relay Systems 


the 
concerned 


indicate, 
most 
hops to 


As you telephone 
with 


messages 


company is 
multiple 
3,000 

scatter 


carry 
miles or so. Disregarding 
the 


transmitter power used in such hops 


propagation systems, 
is microscopic when compared to 
high-power broadcast stations. Due 
to its unique noise property, pem 
seems like a truly clever innovation 
for this assignment. 

f-m 
however, have been used in multiple 
hops to provide various f-m_ net 
works. The quality of the audio 
the last line of 
six or eight has often been quite 
The this 
particular with the 
transmision medium or the system 
of modulation. Instead the trouble 
lies in the fact that at each trans- 
mitter the demodulated 
(often by questionable equipment), 


Some broadcast stations, 


from station in a 


poor. blame in 


major 


case is not 


signal is 


processed and then remodulated., 
This trouble could be solved by 
limiting and heterodyning the re- 
ceived signal to its new carrier fre- 
without any demodulation 
taking place. So far as I know, no 


quency 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


Radio, Audio, Industrial Electronic Appliances 


BRIGGS ASSOCIATES, IN¢ 


NIAGARA ELECTRON LABORATORIES 


i Hil MocAI® KEALAY 





CROSBY LABORATORIES, INC 


ELECTRONIC RESEARCH 
ASSOCIATES, INC 


Oniz} rf nih 





ERCO RADIO 
LABORATORIES, INC 
( PMY i 4 ! PP 


PICARD & BURNS, INC 


ALBERT PREISMAN 





TRANSISTOR CONSULTANTS 
TRANSISTOR ENGINEERING 








THE KULJIAN CORPORATION 


PLBECTRONIE ) 


Measurements Corporation 


Manufacturing Engine 


MarTiaL A ul 
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WHEELER LABORATORIES, IN¢ 


i ' 


YARDNEY LABORATORIES 


b-D Dp 


Consult 
these SPECIALISTS 


Let them save your time by bringing their 


broad experience in their specialty to 


bear on your problems 


¢ CONTACTS - 


FOR THE FIELD OF 
ELECTRONICS 


Inductive & Non-Inductive 
Rheostats & Resistors 


Toroidal Coll Winding Mach. 


SCO ll 
wicca Winding Medi 
REX RHEOSTAT CO 


i MANUFACTURERS’ 


REPRESENTATIVES 


IN THE ELECTRONIC INDUSTRY 


As a service to readers, ELECTRON- 
ICS presents the advertisements for 
some of the leading manufacturers’ 
representatives in the electronic in 
dustry. These firms are qualified to 
help the Manufacturer with his dis 
tribution problems: the Buyer with 


his product needs 


PENNSYLVAN/ A meme 
SAMUEL K. MACDONALD, INC. 


monufocturers representatives over 25 years 


ex) di )4 00 1130 ee 


TA Ad eT meua Tt 
Pennsylvania « New Jersey Pittsburgh 
Delawere © Maryland Baltimore 
Virginia « West Virginie Washington, 0.C 
te ea 


NEW 
ADVERTISEMENTS 


received by February 5 will appear 
in the March Ist issue, subject to 
space limitations 

Address copy to the 


Classified Advertising Division 


Electronics 


P.O Box 12 New York 36, N.Y 
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WHY NOT TRY TURRETS? 


jew 


SOCKET TURRETS 


simplify wiring, cut down assem- 
bly time and make up into compact, 
sturdy structures...Eliminate use- 
less lead length and thus improve 
performance... Save design time 
for engineers. Also available in 


military version. 


and types to fit 


» in many sizes 
inker 


Deck, Wall and T 


as required 


Post 
«: with plugs and cases 


Write for Catalog 


VECTOR ELECTRONIC COMPANY, 3352 San Fernando Road, Los Angeles 65, Calif. « Tel. CLeveland 7-8237 


DE MORNAY.B 


first in 
ultramicrowave 
equipment 


A complete line of research instruments 


covering frequencies up to 90,000 mc... 
proved in laboratories the country over. 


DE MORNAY BONARD! 7RAO SOUTH ARROYO PARKWAY PAS 


PRECISION romero and MYLAR* 


Capacitance 001 mfd to any value 
PLASTIC Voltage From 50 V.D.C. to 30 KV 
Tolera Polystyrene From +0.1% to +5% 
CAPACITORS Mylar* From +1% to +10% 


SMALLEST CASE SIZES 
AT TUBULAR—BATHTUB—RECTANGULAR 


Very Good Deliveries *DuPont T.M 

COMPETITIVE ane 
ION CAPACITORS, INC. 
PRICES ! 150 W. Cypress Ave Burbank, Calif 


Want more information? Use post card on last page 





BACKTALK continued 


f-m station has done this. (Inci- 
dentally, this method offers the 
additional advantage of rebroad- 
casting multiplexed programming 
without the use of multiplex equip- 
ment at any but the originating 
ttation). 

You are certainly correct in stat- 
ing that noise is additive in f-m 
repeaters. However, it seems pos- 
sible to rebroadcast high-quality 
signals from high-power f-m trans- 
mitters. For example, the programs 
from WQXR-FM, New York, are 
rebroadcast by WEMZ in Allen- 
town, 80 miles distant. Even at this 
distance their excellent location 
allows them to receive WQXR-FM 
on a piece of twin-lead just 5 feet 
off the ground. 

It would seem reasonable to ex 
pect perhaps no more than 1 or 2 
percent interference (r-f) using a 
well-placed highly directional an- 
tenna. This, multiplied by the 30 
or 40 transmitters necessary to hop 
across the country, would give from 
1 to 2.5 percent audio noise in San 
Francisco! Again, we would prob- 
ably be limited by the additive tube 
noise from each station. (Of course, 
as you say, even this would be taken 
care of by pem.) 

The plan seems practical. I am 
told that Major Armstrong had 
hopes of establishing a nation-wide 
f-m network. 

I have taken this opportunity to 
try to bring to light some of the 
facets of f-m radio, especially the 
results of Arguimbau’s work. The 
technical difficulties must be cleared 
away before we can expect f-m to 
assume its proper niche in broad- 
casting. 


Bruce G. CRAMER 
llarrisburg, Penna 


Goose Egg 


DEAR SIRS: 

IN your October issue on page 404 
you ran a notice about Pacific Au- 
tomation Products, Ine. 

However, you show the address 
as 10000 Air Way, Glendale 1, and 
it should be 1000 Air Way, Glen- 
dale 1. 


WENTWORTH W. MANN 
Los Angeles, Calif. 
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POSITION WANTED 
Large Company Electronics Engineering Ex- 


Wit? ma me im ed firn Exceller 
educatic pW 


SELLING OPPORTUNITY WANTED 


firm 


EDWARDS 


EMPLOYMENT AGENCIES, INC 
RXYECUTIVI ENGINERI 
73 Warren St., N.Y. 17, N.Y. @ BA 7-3672 
ELI eee AND TEECHAN Al cen 
GIN KI f 
taf 
il head ene ‘ 
for guided missiles © radar 
analog computers © tubes 
field engineering * pulse 
servomechanism © antennas 
communications © packaging 
transformers @ TV and radio 
transistors © audio systems 
© instrumentation ¢ 
microwave research & developmer nt 
Hund is 


tions end r 


ELECTRONIC ENGINEERS 
PHYSICISTS and related 
TECHNICAL PERSONNEL 
B.S M.S. Ph.D, 
Salaries $5,000 to $15,000 | 
Many openings listed here with private industry 


universities and government division 5 Apply tn 
person or send resume. No placement fee 


ENGINEERING & SCIENCE UNIT 


A highly specialized placement service 


NEW YORK STATE EMPLOYMENT SERVICE 
119 Fifth Ave New York 3, N. Y 


ENGINEERS 


on 

STATE OF THE ART 
I RELIABILITY OF IN 
FORMATION 


FIDELITY PERSONNEL SERVICE 
18 Chestnut St Phita 
i 





brie angie MGR. VP 
troad ¢ ing background i 
masactic set Must be 
f and ab iity te rganize 
to oor clusio on a variety of develonment o 
Salary $18,060 te 0 plu Send 
ord or write fo soot atior Confidentia 
m9t5 
Voneean PERSONNEL ERVICE 
0 W. Jackson Bivd ' Ag 


TEST EQUIPMENT ENGINEER 
$10,000 Per Yr Plus 


wae E r ME 
experience as a Test 
0 ition “will be a ne 
their May Maes ing OD Py a 
th i ctro-Mec shante ul Fi eld “Ce ‘ 
per You confide te 
AE. Jackson BI icag 
MONARCH _PER SONNEL 


WANTED IN PASADENA 


ELECTRONIC, MECHANICAL AND 
ELECTROMECHANICAL ENGINEERS 


See our full page advertisement 
refer to advertiser's index 


CONSOLIDATED 
ELECTRODYNAMICS 


ELECTRONICS Februar 


wren a ne import and omnes } 


EMPLOYMENT OPPORTUNITIES 
NATIONAL ea, 


al skilled, m anual, ote. 


COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Setling Opportunities Offered Labor Bureaus 


DISPLAYED RATES : UNDISPLAYED 


0 pe line simum 3 lines. Teo figure advance 
payment cour it 'S aver rage words as a line 
, x Numbers <« ita as 1 line 
ph wchiac p A en Bon scount of 10% if fu ! payment ts ade in advance 
ce 
gna for 4 iy lon 
t Ageney (¢ ‘ i N sbiect Ag on ey Cos is sion 


end NEW ADS to ELECTRONICS 0 tne t 6, N. Y.. for March, issue closing February Sth 


ENGINEERING OPPORTUNITIES 


Aircraft Radio Corp., the industry's leader in avi- 
onics for over 30 years, has openings on its staff 
for forward thinking engineers in the following 
fields: 


@ TRANSISTOR CIRCUIT 
PROJECT ENGINEER 
™@ SERVO AND INSTRUMENT ENGINEER 
@ ENVIRONMENT—TEST ENGINEER 
@ COMPONENTS ENGINEER 


@ CHIEF ENGINEER TO HEAD SERVO AND 
INSTRUMENT DEPT. 


® ADVANCED TECHNICIANS 


WRITE OR CALL COLLECT: Personnel Manager 


(& AIRCRAFT RADIO CORPORATION 


BOONTON, NEW JERSEY Deerfield 4-1800 Ext. 238 


Aaneah ait 
a yaa Rint eae 


DESIGN “A 


PROCESS CONTROL 


AUTOMATION \ 1F YOUR ABILITIES & AMBITIONS ARE STYMIE D, 
me Ya YOUR TIME |S VALUABLE IN RESEARCH AT 


nee Oa ir eel ered Oh, 


4 if Cc i fe On \ 
Pep te PONCA CITY, OKLAHOMA 
BENNO OCETAILED RESU 0 SONNE 





LOS ANGELES 


SAN FRANCISCO 


SAN DIEGO 


TUCSON 


: é 


Cee Doe 


SACRAMENTO ae Ms CHERRY HILL 
Betta Rho) 


STS 


WALTHAM 


HARRISON 
FINDLAY MOORESTOWN 


) LANCASTER |-— 


COCOA BEACH 
2 


You can SELECT 


at RCA! 


...New Opportunities ...17 + Locations... One Best For You And Your Family 


Can anyone but RCA offer you 

a choice of locations like this? 

At Camden, Moorestown or Cherry Hill, you enjoy 
cultural advantages of Greater Philadelphia, live at 
moderate cost in pleasant suburban communities. 
Waltham offers at-home opportunities for New 
England engineers. Four ideal West Coast loca- 
tions. Harrison borders on Greater New York. 
Lancaster, Marion and Findlay have small-town 
advantages. There’s pleasant year-round outdoor 
living in Cocoa Beach, on Florida’s central east 
coast. RCA Service Company and International 
Division assignments include ideal locations in the 
United States, and wherever RCA electronic 
equipments are installed and serviced throughout 
the world. 


Individual Recognition— 

RCA organizes engineering activities into groups 
small enough to allow broadest scope for your indi- 
vidual accomplishment. The average group has 
just 11 engineers. Yet, in all activities, you are 
supported by the entire facilities and engineering 
resources of RCA. 


Salaries — 

RCA engineering salaries average measurably 
higher than other companies’ in the field. Inter- 
mediate engineers, $5000-$8500; senior engineers, 
$8500-$15,000; staff and supervisory salaries open, 


Advancement— 

Scheduled, objective appraisal of your work speeds 
promotion. Professional and financial progress is 
just as sure as your achievements make it. 


Professional Status — 

RCA bases world leadership in electronics on the 
abilities of exceptional men at every organizational 
level. Many have notable engineering and scien- 
tific reputations. You work in day-by-day associa- 
tion with men of this caliber. 


Benefits — 

There’s a complete program at RCA. A very liberal 
Tuition Refund Plan. Company-paid life, sickness 
and accident, hospital-surgical insurance for you 
and your family. Modern retirement plan. Reloca- 
tion expenses paid. Suggestion and patent awards. 





Now, Pinpoint Your Future 


..-Here are the Opportunities! 
..-Here are the Locations! 


TYPE OF DEGREE AND YEARS © PERIENC 


Hi 
fil 


FIELDS OF ENGINEERING ACTIVITY 


e SYSTEMS AVIATION ELECTRONICS « CONTROLS 


Lae Lae 


DIGITAL DATA HANDLING DEVICES 


equipments and 


environmer fo a: 


MISSILE ELECTRONICS «+ RADAR 


| aie [oss 

| |i] | 

| <r] o [nonogine | |exeale | ei 
| so] Semonnedns Jeiguen> [oem 
J e 

Bi we 


INERTIAL NAVIGATION 


COMMUNICATIONS 


] 
| 


© DESIGN « DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning and Design—Rador— Fire 
Control—Servo Mechanisms— Computers 
AVIATION ELECTRONICS — Radar—Computers—Servo Mechanisms 
—Shock and Vibration—Circuitry—-Remote Control—Heat Transfer— 
Sub - Miniaturization — Automatic Flight — Automation — Transistorization 


| oe 


COMPUTER S— Systems— Advanced Development — Circuitry — Assembly 
Design — Mechanisms — Programming — Digital Data Handling Devices 


KINESCOPES (B&W and Color), OSCILOSCOPES — Electron 
Optics—instrumental Analysis—Solid States (Phosphors, High Tempero- 
ture Phenomena, Photosensitive Materials and Gloss to Metal Sealing) 
RECEIVING TUBES— Tube Design—Test and Application Engineering — 
Chemical and Physical Development— Methods and Process Engineering 


SEMICONDUCTORS T sistor r duct vices Materials 
MICROWAVE TUBES — Tube Develos t and Manufacture (Traveling 
1D PHOTO TUBES—Photosensitive Devices—Giass 
COMMUNICATIONS — Speciclized Systems — Microwave — Mobile 

pagation Studies— Acoustics — Transducers 


BROADCAST AND TV—Monochrome and Color Studio Equipment— 
Comeras—Monitors—High Power Transmitters 


° SYSTEMS 
APPLICATION 


MISSILE TEST INSTRUMENTATION 
Radar il alia’ T a 


: 


: 
‘ 


RADAR Airborne i 


COMMUNICATIONS . 


Outen if 


‘ 
| | 


St FO SMM eK. 


adel loko tel 


© MACHINE DESIGN 
Mechanical and Electrical— Automatic or Semi-Automatic Machines 


Locations: C~Camden, ¥.J. P—Cocoa Beach, Fia. 4—Harrison, NJ. 1—Clark, NJ. (periodic foreign assignments). L-~Lancaster, Pa. M— 
Moorestown, NJ, NM —~ New York, N.Y. $ — RCA Service Co. (Cherry Hill, NJ.; Alexandria, Va.; Tucson, Ariz.; Sen Diego, Sacramento, 
San Francisco, Calif. Foreign Assignments). V—Somerville, N.J. W—Waltham, Mass. K—West Los Angeles, Collf. Y—Marion, ind 


Mr. John 8. Weld, Employment Meneger 


Please send resume of education and experience, with location preferred, to Dept. A-16B8, Radic Corporation of America 
30 Reckefeller Plaxe, Mew York 20, W.¥. 


RADIO CORPORATION of AMERICA 


@ Copyright 1956 Radio Corporation of America 





EMPLOYMENT OPPORTUNITIES 


aE 


at ee 


ENGINEERING 
HELP 


a 


Electronic En- 
gineering in 
telemetering, 
guidance, ta 
dar and parti 
cularly circuit 
designing 


ee 


Hydraulic and 
Servo Engi 
neering in con 
trol and auto 
pilots 


A 


Mechanical En 
gineering in 
packaging and 
structures 


Please write us 
or mail coupon for 
full information. 


Ww. C. Walker, oneness Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11608 Sherman Way, North Hollywood, Calif. 


| am interested in this engineering field 
tam a graduate engineer with degree 
tam not a graduate engineer but have 


years experience 
Name 

Address 

City 


Zone State 





You'll live in a clean, progressive, thriving 
community a city of beautiful homes 
and broad tree-lined streets a cultural 
and recreational center of the Midwest. The 
way of life is pleasant and relaxed. It’s the 
kind of town you like to raise a family in. 
You'll write for the creative leader in elec- 
tronics. There'll be a sense of accomplish- 
ment and satisfaction in your work. A feeling 
of contributing in a major way to the ad- 
vancement of the science of electronics. And, 
at the same time, you'll have the opportunity 
to learn and advance yourself technically 
in electronics 

The place Cedar Rapids, lowa 

The job technical writing 


Check into the opportunities Collins offers 
technical writers, in the fields of: 


Microwave Relay SSB Systems Guided Missiles 
Navigation Systems Computers Radio Astronomy 
Communication Flight Control Amateur 
Systems Radar Systems Equipment 
Collins offers you top salary, rapid advance- 
ment, company benefits, liberal moving ex- 
pense. Electrical Engineers or Physicists are 
desired. Actual writing experience is not 
re U.S.A. citizenship is required. 


ositions also open in Dallas and Burbank 


TOWER 


Send resume to: 
industrial Relations Director 


COLLINS RADIO COMPANY 
Cedar Rapids, towa 


OPPORTUNITIES 


IN DESIGN & ENGINEERING FOR PROJECT OR SYSTEMS. 
ENGINEERS * ELECTRONIC ENGINEERS * DESIGN ENGINEERS 
ELECTRICAL ENGINEERS ¢ FIELD ENGINEERS 


Kollsman’s expansion in the airborne equipme nt field has cre 
ated openings for additional engineers and electromechanical 
designers, and offers unusual scope to alert, capable and en 
thusiastic professional men. For engineers, a degree in Me 
chanical Enyvineering, Ie] ctroni Engineering 0 Phy i¢ 1 
necessary, plu experience or a trong interest in airborne 


instrumentation or allied field 


The congeniality at Kollsman, plus the modern facilities and 
top professional men provide an atmosphere conducive to cre 
ative effort and achievement. Here are designed America’ 


finest aircraft instrument 
Please submit resumes to T. A. Deluca 


Confidential interviews will be arranged 


ee 


ee 


00-08 45th AVENUE, ELMHURST, NEW YORK + SUBSIDIARY OF Standard COIL PRODUCTS Ce. Ge. 
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ELECTRONICS 


OU’RE an idea man—as are all creative engineers 
And like other thoughtful young men, you’re eager 


to lend wings to your visions 


Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field—whether it be air 
ships, structural materials, electronic equipment, plas- 
tics, missile components—or countless other exciting 


and challenging activities 


Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 


ern facilities, including one of the largest computer 


EMPLOYMENT OPPORTUNITIES 


laboratories in the world. 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 


Salaries and benefits are, of course, liberal. And if you 


wish to continue your academic studies, company-paid 


tuition courses leading to advanced degrees are avail 


able at nearby colleges. 


For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 


Dept., Goodyear Aircraft Corporation, Akron 15, Ohio 


they dong ig ng e G@OODFVYEAR AIRCRAFT 


The Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 


From conception to catapult... 


this missile was guided by design engineers 


Due aboard Fleet surface and sub- 


marine units soon is a new package of 


striking power. It’s Chance Vought’s 
supersonic Regulus II surface-to- 
surface missile, a complete weapons 
system and an advanced attack con- 
cept. Vought engineers not only con- 
ceived and designed this missile — they 
tailored it for Fleet operation. And 
they achieved unique success largely 


ere 
POR penne mie ve 


Srey Pn © Kdabeg 


~ 
oF 


Senior missile airframe designer. To de 


velop, design and test mi 
membet 
linkages. 


design experience, 


IMMEDIATE 


including control surfaces and 
Degree, or equivalent, with at 


least three years mechanical structural 


because it was a job they knew from 
experience. For 11 years they’ve had 
pilotless weapons on the board, in the 
shop, or in the air. Their Regulus | 
ship-to-shore missile has been a stand- 
ard Fleet weapon for two years—on 
station, ready to go. Against this back- 
ground, Vought’s missile design team 
appears just as significant as the 
weapon it developed. 


i At 


Bi 


a 


structural 


ability. 


Designer for missile and piloted aircraft ground-handling equip- 


OPENINGS FOR 


ment. To develop ground-handling tools ranging from special 


wrenches to engine-change dollies. Offers opportunity for first- 


DESIGN 


hand observation of Fleet operations. Requires engineer with 


flair for mechanical design, degree or equivalent experience 


ENGINEERS 


design experience. 


Electronics designer for missile and piloted 
aircraft check-out equipment. Desire de- 
signer with E.E. degree or equivalent, plus 
three to five years electrical or electronic 


Design specialist in problems of ground- 

level escape. Desire engineer with at least 
three years concentration on pilot escape 
mechanisms, plus two to three years prac 
tical design experience. 


February 1 





Cockpit designer and stylist. To specialize 
in functional, attractive cockpit design 
Requires at least two years experience in 
industrial styling plus two years practical 
design experience and strong creative 
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EMPLOYMENT OPPORTUNITIES 


Design engineers stay in touch 
with their products at Vought 


At Vought, the designer enters a 
program such as Regulus II in the 
development stage. In the course of 
the project, he will follow his assigned 
sub-assembly through tests— perhaps 
even to the fantail of a Navy cruiser. 
For Vought contracts involve both 
weapons system and detail design 
commitments. This responsibility is 
handled primarily by the design 
engineer 


Field and departmental experience 
grooms designers for bigger jobs 
For every design group in Vought’s 
home plant, there’s a small counter- 
part in the field. Parent groups at 
home guide new weapons through fab 
rication. Then field units perform the 
refinements necessary to fit the weapon 
into its tactical slot. By rotating from 
plant to field, the Vought designer 
gains experience in detail design, sys 
tems test, flight test, even tactical pro 
cedures. 
Crusader at sea 

Chance Vought's diversified backlog 
means professional & family security 


a ee Tee There’s stability in Vought’s 

ai abl $500,000,000 backlog of orders for the 

; 1,000-plus-mph Crusader fighter and 
If you are interested in our for Regulus missiles. In addition, 
approach to missile and fighter — Vought’s Dallas location means low 
design, arrange to visit Chance Fi == cost living—outstanding housing and 
Vought for a personal inter- ah “, year-round outdoor enjoyment 
view. Or, for a confidential Building, heating and clothing costs 
report on our openings, write to: tte are low, and in Dallas, too, there’s 
2 Oe tek freedom from sales taxes and city and 


; is State income taxes. 
Ass’t. Chief Engineer 
Engineering Personne] Dept. 1-E 


CHANCE 


OUGHT AIRCRAKrT 


4/NCORPORATE DO 


Dallas, Texas 
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EMPLOYMENT OPPORTUNITIES 


PAISSILES 


SPECIAL PURPOSE TUBES 


engineers 
and 


physicists 


you'll find your field 


of interest at 


Sarcnswoth 


tA edad 


hms 


Farnsworth is one of the newest electronics 
divisions of the International Telephone 
and Telegraph Corporation. IT&T is the 
world’s most extensive combined research, 
development, manufacturing and operat- 
ing organization in telecommunications 
and electronics. 

Association with an organization slated 
for major success can lead to highly sat- 
isfying individual responsibility and 
awards, and result in a stimulating and 
fruitful career. 

Scientists and engineers possessing the 
professional potential and personal 
characteristics that equip them to partici- 
pate in our programs are invited to send 
their resumes to 


Technical Employment Director 


FARNSWORTH ELECTRONICS COMPANY 


@ division of international 
Telephone and Telegraph Corporation 


FORT WAYNE, INDIANA 


RADAR 


COUNTER MEASURES 


pf) J 
J 


INDUSTRIAL ELECTRONICS 


SOLID STATE AND 
APPLIED PHYSICS 


PRODUCT ENGINEERING 


INFRARED 


PRODUCTION 


PTF 
and 
Electronic 
SAGE 
aaa 


Supervisory 


level 


The Missile & Ordnance Systems De- 
partment of General Electric, prime 
contractor for the development of the 
ICBM and IRBM nose cones, has a re- 
sponsible opening for a qualified 
engineer or scientist in its Nuclear 
Ordnance Projects Component Equip- 
ment Design Operation. 


Position Responsibilities: Design, de 
velopment, and evaluation of passive 
and active radiation type systems 
(i.e., radar, infra-red, ultra-violet, op- 
tical, etc.) as applied to arming and 
fuzing of missile systems 


Qualifications: 


© BS or MS in Physics or Electrical 
Engineering 


@ Five to ten years’ experience in de- 
sign, development, and evaluation 
of electronic components and sys- 
tems, preferably proximity fuzing 
for missile or related applications. 


® Ability to direct technical work of 
six to eight engineers. 


The environment is completely tech- 
nical and professional. We are a re- 
search and development ltaboratory 
affiliated with one of the world’s larg- 
est, most diversified and progressive 
industrial organizations. We hold 
prime contracts of a long-term nature 
with all of the armed services. Salary 
and benefits are liberal. Philadelphia 
location. Excellent facilities and 
equipment 


The Manager of our Arming and Fuz- 
ing Component Equipment Design 
Operation would be pleased to review 
your resume. A personal interview 
with him in Philadelphia will be ar 
ranged at our expense,if your qualifi- 
cations are appropriate. If you prefer, 
you need not reveal your present 
employer, 


Please send resume in confidence to: 


Mr. John Watt 
Technical Recruiting, Room 571-2 


MISSILE & ORDNANCE SYSTEMS DEPT. 


GENERAL @@ ELECTRIC 


3198 Chestnut St., Philadelphia 4, Pa. 
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EMPLOYMENT OPPORTUNITIES 


MAKING THE BIG DECISION ? 


BRIGHT FUTURE 
FIELD ENGINEERING 
MONOTONY WITH A FUTURE 


-AT RAYTHEON 


NO FUTURE Wondering about your next step? 
Raytheon field engineering gives you 


a real chance to up-grade your future. 


Many Raytheon executives are former 
field engineers. 

Interesting, stimulating work with our 
Design and Engineering Departments 


evaluating and testing the latest 
OLD SALT MINE equipment gives you valuable experi- 
ence. Assignment to one of these mis- 


sile, sonar, counter-measures, bomb- 

ing or fire control radar programs pre- 

INTERESTING ORK pares you for a key field position. 
Primarily, we're interested in men 
with an E.E. degree and field experi- 


~ 
757 


ence, but you get full consideration 
when you have radar, sonar, missile or 
imilar background. Men with me- 
chanical and hydraulic experience also 
are needed. 

Your Raytheon future includes an 
attractive salary; assistance in relocat- 
ing; insurance; educational programs, 
etc. Interviews in most U.S. cities, 
Japan, some European countries. 

Write KE. K. Doherr for full details. 

Excellence in Electronics 

RAYTHEON MANUFACTURING COMPANY 
Government Service Department 
100 River Street, Waitham 64, Massachusetts 
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EMPLOYMENT OPPORTUNITIES 


AN UP-TO-EARTH VIEW OF THE FUTURE IN 
SERVO CONTROLS AND INSTRUMENTATION 


The Martin launching vehicle of the first man-made Earth 
satellite will be the opening gun of a new and endless age 
of exploration into space. 

There are many exciting new opportunities at Martin in 
the fields of servo controls development and instrumenta- 
tion engineering. 

If you are doing some down-to-earth thinking on this 
fabulous future you’d do well to contact J. M. Hollyday, 
Dept. E-2, The Glenn L. Martin Company, Baltimore 3 


Maryland. 


Admiral. 


has specific openings 
for experienced 


engineers in: 


Television 
Military and 


and 
Civilian 


UHF RECEIVER DESIGN 


With experience in low noise wide band 
front ends and I F « uts for military 


television systems 


TUNER ENGINEER 


To design tuners for UHF and VHF sys 
tems—militar and civilian. To pursue 
a program of original ideas in this field 


at the developmental leve 


DEFLECTION CIRCUITRY 


With experienc in designing horizontal 
and vertical oscillators, control circuits 


and associated comp 


EXPORT TELEVISION 


I'V receiver engineer for work on a line 
of export receivers Familiarity with 
tuners and I.} systems for European 


standards and cond 


iions useful in this 
work, Will consider a non-citizen with 


practical TV experier 


MILITARY TV 


Airborne and ground systems including 


receivers, (transmitters cameras anten 
nas, sync generating systems and dis 
plays, as well as printed circuit and 


transistor applications 


Career-minded men with several years 


specialized experience are invited to joir 
our rapidly expanding programs in com 


munications projects 


Current openings offer excellent income 
and employee benefits including retire 
ment plan, paid grout nsurance and 
college tuition refund plan plus ideal 


working conditions 


If you are an engineer with qualifica 
tions in any of these fields explore your 
opportunity with Admiral today W rite 
Mr. Walter Wecker, Personnel Manager 


Admiral Corporation 


3800 W ( th i treet 
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EMPLOYMENT OPPORTUNITIES 


- 


ARE ENGINEERS 


really smarter? 


Many are the absolute top men in their respective fields. 


Currently, we are actively engaged in the fields of 
Avionics, Missile Guidance, (IRBM), omputers 
(Digital and Analog), Jet Engine Fuel Controls, Land to Air— 


Shore -to-Ship Communication bquipine nt, ete, 


We are permanently dedicated to RESEARCH and 
DEVELOPMENT in every conceivable field of ELECTRONICS, 


Opportunities for your pe rsonal development are unlimited 
G.M.s policy of decentralization creates exceptional opportunity 
for individual advancement. Starting wages are hich. 

you work with the finest of equipment on challenging problems. 
Construction is already undes way for an additional plant 


(225.000 square feet) in an exe lusive Milwaukee suburb. 


MASTER’S DEGREE GRADUATE PROGRAM 


AC has worked out a Master's Degree Graduate Program (evenings) at the 
j J } 


University of W ) n, Milwaukee. AC pays all tuition fees for this program 


Undergraduate programs are ¢ ) vailable at Wisconsin, Marquette 
and Milwaukee Sct 


For your future ke, y 10 be smart—send for complete 
facts and employment application form to Mr. John F. Heffinger, 


c T 
supervisor ot Te 


AC THE ELECTRONICS DIVISION 


ok lll 
Milwaukee 2, Wis. Flint 2, Mich, 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS...PHYSICISTS 


NEW opportunities 


at MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com 
pany. You'll enjoy working in these modern laboratories 

. with liberal employee benefits, including an attrac 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAILABLE IN: two-way Communications « missile elec- 
tronics « radio & TV (color) « weapons systems « computer application 
& design « transistor research & production « microwave systems 
« servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 
« radar & military electronics 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year 
round, with:lots of room to grow 
(on the job and off) in this land 
of sunshine. 


RESEARCH LABORATORY 
write to: Me. R. Coulter, Dept. A 3102 N. 56th St., Phoenix, Ariz 


SEMI-CONDUCTOR LABORATORY 


write to: Mr. V. Sorenson, Dept. A 
5005 E. McDowell Rd., Phoenix, Ariz. 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 
There’s room to grow and more 
fun in Riverside. 


write to: Mr. C. Koziol, Dept. A Box 2072, Riverside, Calif. 


SEE EEE 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the ‘“‘big city’? advantages 

cultural, social, and educational 


write to: Mr. l. B. Wrenn, Dept. A 
4501 Augusta Bivd., Chicago, Ill. 


_) MOTOROLA 


ELECTRONIC 
ENGINEERS 


RESEARCH DEVELOPMENT 


Expansion of our engineering department 
requires electronic engineers with radar, 
servo, sonar or transistor circuit experience 
Excellent opportunity for advancement with 
top-calibre associates. New modern plant 
in the suburbs with ideal laboratory facili- 
ties and well-trained technical assistants, 


Other Opportunities in the 
following areas 


© TECHNICAL WRITERS 
. DRAFTING Electrical Layout 
e DETAILING Electrical - Mechanical 


DESIGN ENGINEERS 


Must have EE degree or equivalent, with 
3-5 years experience in one of the following 


Flight Simulators 

Analog Computers 

Radar & Sonar Trainers 

Radar Guidance & Fire Control Systems 
Redesign, Modification & Testing of 
Radar & Electronic Systems 

Electronic Installation & Maintenance 
Coil & Transformer Design 

Packaged Power Supplies 


Other Openings For 


COMMUNICATIONS 
EQUIPMENT DESIGNERS 


COMPUTER DESIGNERS 
FIELD ENGINEERS 


(*) Must have E.E. degree or equivalent with 
5.10 yrs. experience 
*Positions located throughout USA 


LOCATION: 


On U. S. Highway 22, thirty miles (45 min 
utes) from New York City 


ENVIRONMENT: 


One of the finest plants of its kind 
spacious, moderr air-conditioned Con 
ducive to bringing out the best of your 
abilities! 


ABOUT THE COMPANY: 


Organized in 1945. Engaged in research, 
design and development for the Armed 
Services 


ITS BENEFITS: 


@ Pension Plan Paid Vacations 
@ Group Life Education & Tui 
Insurance tion Assistance 
@ Paid Holidays Other Group 

@ Paid Sick leave Insurances 


Interviews in Your 
Community by Appointment 


Send complete resume, write or call 


personne! director 


STAVID 


Engineering, Inc. 


U.S. Highway 22, 
Watchung, P.O 
Plainfield, N. J 
Plainfield 7-1600 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC 
tc ait 


| ote @*Consider the significance 


* 


of your profession f 


The shape of things to come ts being designed by electroni 


engineers of prof sstonal stature, the exceptional engineers 


\ 


who by education ind experience ire qualified to fulfill 
an important destiny. Such men are needed at Bendix Radio 
to do research and dé velopment on the most advanced 
electronic systems in both military and commercial fields. 


Nowhere are the prot sonal ispects 
enpineers careet held in higher regard than they 


Bendix Radio! 


At Bendix you wall be given the opportunity 


PI 
for important accompli hment while working on the most 


advanced electronic systems. These include 


MISSILE GUIDANCE & TRACKING SYSTEMS 
RADAR WARNING SYSTEMS 


MILITARY ELECTRONICS 
RESEARCH & DEVELOPMENT 


AUTOMOTIVE ELECTRONIC RESEARCH 
AIRBORNE ELECTRONICS SYSTEMS 
MOBILE COMMUNICATIONS SYSTEMS 


At Bendix Radio, the importance of your career 
1S fully recognized You are given the Opportunity for ray id 
profe sional growth while working with leading enginees 
who are pioneers in their fields. You are wked up by 
skilled sub-professional people and kept well-informed a 
to the status of company work and project development 
You work in a modern plant with the latest equipment and 
will receive an excellent salary, periodic merit reviews and 
complete company bene fits, im lu ling issistance in gradu 


ate education 


The attitude, the w iy of life and the vision of 
the future 1s designed for the man of prote ional stature 
at Bendix Radio. We invite you to take uy this way of lif 
in our beautiful residential area and look upward toward 


a bright future 


Drop t 
briefl 


“Bend jx 


DIVISION OF BENDIX AVIATION CORP, BALTIMORE 4, MD 
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EMPLOYMENT OPPORTUNITIES 
gf ENE 


e If you find yourself answering 


& yes to any of these questions, let us send you our new, full 
r 


color, illustrated employment brochure which explains the 
challenge as well as the positions now open for PHILCO 
Field Engineers. Write NOW... get the facts on. 


“PHILCO . . First IN EMPLOYMENT OPPORTUNITIES” 


PHILCO TECHREP DIVISION 


DEPT. 19, 22nd & Lehigh Avenue, 
en Pa. 





PARTS APPLICATION 
ine 


ME or EE degree with design ex- 
PY ta ls Me i WA ae |) 
tails ee 
mend types of parts to be used 
POM AL te ate lie el 


Qualified men will become a vital 
Piola Me Me CUCL Tih ame da) 


GM 


INERTIAL GUIDANCE 
ATE 


e ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 
Enjoy Challenging Opportunities in- the 


most versatile Laboratories in the country. 
Work with the top men in the field and 


| with the finest test, research and develop- 


ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in sub- 
urban Milwaukee area 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking 


To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Technical Employment 


Electronics Div. 


General Motors Corp. 


FLINT 2, MICHIGAN 
MILWAUKEE 2, WISCONSIN 
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EMPLOYMENT OPPORTUNITIES 


At Sylvania— 
An Integrated Engineering Approach 


3. Systems Design, Devel- 
opment & Testing 


1. New Concepts 


2. Integrated Systems 


Studies 4. Engineering Models 


Your interests may be analytical, design or development. Our engineering 


programs include a complete range of problems from feasibility studies 
through the design of engineering models. 


HERE ARE THE CAREER POSITIONS NOW OPEN: 


SYSTEMS ENGINEERS 

To perform radar systems design 
studies, radar data processing, guid- 
ance and control systems analysis, 
and UV and IR systems analysis. 


COMPUTER DESIGN ENGINEERS 

Responsible for general and special 
purpose digital computers including 
core memory systems, input and out- 
put systems; also transistorization of 
special computer circuits and design 
of data handling and processing sys- 
tems. 


ELECTRONIC DESIGN AND DEVELOPMENT ENGINEERS 


With responsibility for very high 
power radar systems, including pulse 
modulators, transmitters, radar data 
handling circuitry, special VHF re- 
ceivers, transmission line devices and 
instrumentation 


ANTENNA ENGINEERS 


For work on element design arrays, 
power dividers, RF linkages and other 
general transmission problems 


PROJECT ENGINEERS 


General responsibility for ECM, com- 
puter and other electronic systems 
including internal projects coordina- 
tion and technical relations with con 
tracting agencies. 


PACKAGING AND TEST ENGINEERS 


For supervisory responsibility for de- 
sign of advanced electronic and elee 
tromechanical systems. Also engi 
neers responsible for environmental 
testing of electronic equipment and 
design instrumentation of test facili- 
ties and equipment 


Iwo avenues of advancement open to systems engineers are Systems Management or 
Scientific Systems Specialties with parallel salary scales for both. 


; Sylvania offers excellent salaries recog- 
nizing individual achievements, and 
suburban Boston living, near outstand 
ing colleges and extensive cultural and 


recreational facilities 


Undergraduate and graduate students 

in EE or Applied Phy ics who will be 

completing degree programs in Febru 
a 


ary, June and August of 1957 are also 
encouraged to apply 


If you are interested in any of these positions, ple ase send your 


resume imme diately (in atrictest confide nee, of course) to 


ERLING MOSTUE 


100-57 FIRST AVENUE 


WALTHAM, MASSACHUSETTS 
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EMPLOYMENT OPPORTUNITIES 


Career opportunities 


in BOSTON 
are better 


than ever! 


Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 
unusual career Opportunities in the instrument and semi- 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advancement through 
association with the world’s largest producers of automatic 


controls. 


Gyro and Accelerometer Design Engineers 

Data Handling Amplifier Design Engineers 
Electrical Design Engineer for Automation Equipment 
Semi-Conductor Engineers for R & D and Production 


Chemical, Mechanical, Metallurgical Process Engineers 


Write Mr. F. I 
olis-Honeywell, 
Road, Boston 35, 


Mannix, Personnel Director, Minneap- 
Boston Division, 1400 Soldiers Field 
Mass., or call ALgonquin 4-5202 


in N € AP 


Honeywell H 


BOSTON DIVISION 





Pp 
H 
O 
PHOENIX 
N 
! 
Xx 


At the crossroads of opportunity 
for men with vision in Electronic 
Engineering and other 
related fields: 


GOODYEAR 
AIRCRAFT 
CORPORATION 


| ELECTRONIC LABORATORY 


Arizona Division 
Litchfield Park, Arizona 


A Subsidiary of the 
GOODYEAR TIRE & RUBBER CO 


We have openings in our modern Labo- 
ratories at all levels of experience in the 
branches of Engineering listed below. 
We urge you to investigate the oppor- 
tunities here for employment. We think 
you will like the friendly, informal at- 
mosphere of our laboratory. The stimu- 
lation of working with top level engi- 
neers and scientists will make your work 
interesting and challenging. 


Complete Missile and Electronic Systems 
Microwaves, Servomechanisms 
Radars and Stabilized Antennas 

Transistor Application, Electronic Packaging 

Electronic Ground Support Equipment 


Long range research and 
development projects 


University of Arizona graduate studies 
available under the Goodyear Fellow 
ship Program, or company financed 
evening courses. 


Leisure Living Aft Its Best 
“In the Valley of the Sun’ 


Modern Inexpensive Housing 


Send resume to: A. E. Manning 


Engineering and Scientific Personnel 


GOODYEAR AIRCRAFT 


LITCHFIELD PARK 
PHOENIX, ARIZONA 





Similar opportunities available in our 


Akron, Ohio Laboratory 
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EMPLOYMENT OPPORTUNITIES 


A Hew lab 


for 


AIRCRAFT 7 
ELECTRONIC \__ 
SYSTEMS 9 

7 


The recently formed MAYNARD LABORATORY 

has a nucleus of some of the country’s finest engineers 
designing and developing advanced coherent radar sys 
tems used in the navigation and guidance of supersonic 


aircraft. 


The application of ELECTRONICS to the needs of the rapidly expanding AIRCRAFT IN 
DUSTRY provides unmatched opportunities for the engineer who wants challenging, interesting 


work with prospects of real progress. 


In addition to advancement possibilities occasioned by the expansion of our laboratory, Raytheon 
offers excellent starting salaries, periodic reviews for merit increases and liberal company ben: 
fits including subsidized graduate study programs. Our plant is located approximately 22 miles 


from Boston and offers a choice of urban or suburban living in beautiful New England 


Reasonable relocation allowances and assistance in finding appropriate housing are also provided 


Our company is largely managed by engineers which creates an excep- 
tional environment for our design engineering staff. At present we 
have need of men at all levels with experience and interest in: 


RADAR SYSTEMS RF DESIGN 

CIRCUIT DESIGN ANALOG COMPUTER DESIGN 
ENGINEERING PHYSICS MECHANICAL PRODUCT DESIGN 
TUBE APPLICATIONS ELECTRONIC PRODUCT DESIGN 
RELIABILITY TEST EQUIPMENT DESIGN 
MICROWAVE DESIGN TECHNICAL WRITING 


lo discuss your future at Raytheon, contact John J, Oliver 


THE MAYNARD LABORATORY 
RAYTH EON P. 0. Box 87, Maynard, Mass 
Tel: TWinoaks 7-2945, Ext. 246 
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EMPLOYMENT OPPORTUNITIES 


vue 


AVCO MANUFACTURING om" 
Crosley Division 


Saieateell 


Foremost in Electronics 


Offers Engineers Many Advantages! 


WHEN THE PILOT CAN’T SEE 


‘““Volscan’’ BRINGS 
Him Down .. . SAFELY! SURELY! 


One of the major advances in aviation history is “‘Volscan”. This remark 
able electronic device enables the pilot to come in even though he can’t 
ce where he is or where he is going. Wouldn’t you like to play a part in 
important achievement ich as this? If so, we have top openings for en 


gineers in many different categorie 


Guided Missiles Communications 
Computer and Analytical mia 


Services Airborne Fire Control 


(Design and Development 
Programming and 
Application) 


Ground Radar 
Air Traffic Control 9. Servo Mechanisms 


Antennas & Micro-Waves 10. Transitorized Equipment 


Airborne Defense Systems 


ontact us and find out where Mr. Nick M. Pagan 


you can fit into the major ’ “ 

:, . Employment Manager, C( 
programs now being started ; 
here are numerous company 


AVCO Manufacturing Corp. 


Crosley Division 


2630 Glendale-Milford Road 
Evendale, Cincinnati 15, Ohio 


benefits and you will be paid 


generous relocation expenses 


SEND A RESUME TO: 


SENIOR 
ENGINEER 


CIRCUIT 


AND 


COMPONENT 
APPLICATION 


TO 


$12,000 


A large electronics organization 
has a need for a specialist in the 
application of components such 
as transformers, relays, resistors, 
capacitors, semi-conductors, and 
rotary equipment for large mili 
tary electronics systems to assure 


maximum reliability 


The candidate for this position 
should have a minimum of six 
years experience in electronic 
design and component applica 
tion. He will serve in a consult 
ing capacity with emphasis on 
technical suitability and circuit 
application of special compo 


nents. 


He should be able to counsel 
and guide young engineers lack 
ing broad technical experience 
He must have the ability to deal 
effectively with vendors and en 
gineering project groups and 
must take an active part in in 
dustrial and professional sympo 
siums, exhibitions and commit 
tees to encourage the develop 
ment of component parts and 


their applications 


Please send resume indicating 


education and experience to 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS / PHYSICISTS 


You are invited to join one of these expanding The TI plant is within Dallas, yet away from 


programs at Texas Instruments where recogni downtown. traffic within 5 minutes of fine 


tion of individual achievement has contributed residential areas, churches, and public and pri 


to its fifteenfold growth in the last ten years 


vate schools. Your home will be within 15 min 
Advanced personnel policies include company 


ponsore d educational assistance profit sharing utes of year-around recreational, amusement, and 


insurance and pension plans cultural facilities 


SEMICONDUCTOR DEVICES ELECTRONIC AND ELECTRO- 


* Produced in connection with the many investigations AND OTHER COMPONENTS MECHANICAL APPARATUS 
into solid state physics and electrical phenomena transistors @ transistor circuits 

being carried on by Texas Instruments Incorporated . . . lead- diodes @ rectifiers 

ing manufacturer of semiconductor products. . . 26-year-old transformers @ resistors 

pioneer and leading supplier of geophysical exploration serv- panel meters 

ices currently engaged in design, development, and man- test equipment computers 

ufacture of electronic components, instruments, optics, and Address 


Address 
‘sin illion volum SEMICONDUCTOR-COMPONENTS 
military apparatus — at a $44 million volume poor APPARATUS replies te 


Mr. William C. Spaller Mr. Robert E. Houston 


radar @ sonar @ infrared 

navigation @ magnetics 
telemetering 
communications 


~ TEXAS INSTRUMENTS 
SNR ECEeBAeRPARA TT EC DB 


6000 LEMMON AVENUE DALLAS &9. TEXAS 
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EMPLOYMENT OPPORTUNITIES 


THAT 
CERTAIN 
MAN 


Inquiries are invited 
from those qualified as: 


ELECTRICAL ENGINEERS 
ELECTROMECHANICAL ENGINEERS 
MECHANICAL DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
MATHEMATICIANS 

PHYSICISTS 


BURROUGHS RESEARCH CENTER NEEDS Good ENGINEERS 


Although he’s not a stereotyped 
individual, he does have certain 
characteristics that are common 
ee Ulm eel eee ri Tie) 


eu ee a 
and if he’s still a young man 
he’s been out of college only a 
ee ee 
sibly one or two children. He 
ee ee 
ls but he’s a little 
TU i Uh ee ee 
engineer but wants a chance to 
i, ae te 
bogged down with too much 
paper work, —- not enough 
responsibility. Or, perhaps doing 
the job of a trained technician 
He needs a change of pace. He 
needs creative work to still his 
restlessness and prove his 
ability. He wants recognition, 
COM Ole ea 


if YOU are that ‘certain man”, 
UMM et ime meals 
aspirations. There are many 
challenging openings in our 
four research facilities 


Ate a a) 


M. E, JENKINS, PLACEMENT MANAGER « PAOLI 4700 


For Interview at Your Convenience 


“BURROUGHS CORPORATION 


Research Center 


PAOLI, PA. + On Philadelphia's Main Line Near Historic Valley Forge 


Admiral. 


has a future for 
Engineers—Physicists in 


NUCLEAR RADIATION 
DAMAGE CONTROL 


SENIOR PHYSICIST 
Ph.D with nu 
ground 


i 
lamage 


ts sub 

lear enviror 

erimentation 
with ¢ 
sourc 


NUCLEAR INSTRUMENTATION 
Engineer familiar with Geige 


if zation ra 


issist gre 


your 


today, Writ 
el Mange 


Admiral Corporation 


THE UNIVERSITY of MICHIGAN 


ENGINEERS and 
SCIENTISTS 


Unusual opportunities for outstanding 
and experienced men are available at 
The University of Michigan’s Willow 
Run Laboratories. Research Engineers 
and Physicists with advanced degrees 
and/or experience in the fields of: 


DIGITAL COMPUTER @ LOGICAL DE 
SIGN @ INFRARED @ ACOUSTICS @ 
DIGITAL COMPUTER PROGRAMMING 
ELECTROMAGNETIC THEORY @® COM 
MUNICATIONS CIRCUIT DESIGN ®@ 
COMPONENT DEVELOPMENT @ RADAR 
@ OPTICS ENGINEERING @ SYSTEMS 
DESIGN 


alary commensur with training and 
experience Excellent working condi 
tions. Liberal vacation policy along 
with other fringe benefits Unusual 
opportunity to carry mn University 
graduate tudies while working full 
time Moving expense paid om 
Citizenship required 

Write, giving details of education 


and experience to 
Technical Personnel Representative 


The University of Michigan 
Willow Run Laboratories 


Ypsilanti, Michigan 
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® Servicing Customers’ Instruments 


ELECTRONI( 


EMPLOYMENT OPPORTUNITIES 


Step into the 
Expanding Field 
of Instrumentation 


Ever Think of MARKETING As a Career? 


Marketing, as we practice it, consist large ly of analyzing 
problems and finding the answer It i far removed from 
“ringing doorbells”, because the doors are already open. And 
it is far removed from “pushing” anything or anybody, because 
buying and selling in industry are based on reason, not emo 
tion. Industrial Marketing includes careful engineering, good 
judgment, and expert knowledge of the equipment you're di 
cussing 


For our open positions in Marketing a college degree in 
clence or engineering is nec¢ iry plus a normal liking for 
people and an ability to get along with them. Our pec fe 
tions are as follow 


MARKET DEV ELOPMENT: ‘-h vear expemence in the fo 

lowing areas of specialization. Instrumentation and control 

knowledge desirable Aluminum or teel, Gla or Cement 

Electric power, Combustion .Control, Nucleonics, Electrical 

Measurements, Data Processing, Petroleum or Chemical Pro« 
Instrumentation. Location Philadelphia 


SALES ENGINEERING 1-3 year experience I ec] 
trumentation and controls to basic proces industri 
tion—District Sale flies listed below 


SERVICE ENGINEERING: 2-5 years ex 

or Electric Power plant instrumentation 

Philadelphia, Houston, Cincinnati, Atlanta 

Th can be a career of infinite arjety, great usefulne 


excellent income Why not let u etl up an intervie 
ome of the managers of our Marketing Department 


We also have everal opening for « Aperie need technical per 
onnel in Research, Development and Enginering 


Address your repl 


Wayne L. Besselman, Coordinator of Technical Employment 
IN 
LEEDS [N NORTHRUP 


instruments automatic controls « furnaces 


4979 Stenton Ave., Philadelphia 44, Pa. 





a — toack home again 
” ‘4 S 
bin Indians 


BENDIX OFFERS THE FINEST 
GUIDED MISSILE OPPORTUNITIES 
IN THE MIDDLE WEST 


It isn’t often that you can combine ideal statements, why not fill out the coupon 
living condittor with outstanding ad- and send for a copy of our thirty SiX-page 
meement Opportuniti At Bendix booklet “Your Future in Guided Mis- 
Csuided Missiles we sincerely believe we iles It not only gives a detailed story 
can offer you botl of guided missile operations, but it also 
ie tine that you would enjoy pre ent interesting facts about living 
tlractive Community con conditions in the arca, the many pecial 
metropolitan center and emplo ce benefits, and the wide rane 
rea of specific job Opportunities we have to 
ire equally contident that as oller 

prime contractor for the important and Send for your copy of “Your Future 

uccesstul Talos Missile, no one can offer in Guided Missiles’? today 
| 


i ereater” variet ol interesting and 


challenging job opportunities in the " 
led le field — prime contractor 
vuided missile hele 


If you would like proof of these strong for the TALOS MISSILE 


Bendix Products Division — Missile 

403 J, Bendix Drive, South Bend, Indiana 

Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future In Guided Missiles” 
NAME 

ADDRESS 


CITY 








ENGINEERS 


AND 


SCIENTISTS 


with degrees in 
E.E., M.E., Ch.£. or PHYSICS 


Honeywell 


BROWN INSTRUMENTS 


Fits on Coritiols 
LEADS THE WAY IN 


A WORLD OF 
OPPORTUNITIES 


THE COMPANY—Judging a company 
on its past performance constitutes sound 
logical thinking Looking over BROWN 
INSTRUMENTS record of accomplishment 
tells a reassuring story of continuous 
growth during nearly a century of pio 
neering in the industrial instruments and 
control field 


@ ASSIGNMENTS Diversified per 
manent, non-routine, in the newest scien 
tific field of NUCLEAR INSTRUMENTATION 
and AUTOMATION. The bulk of our work 
is for industrial use 


@ COMPENSATION—- Rewarding sal 
aries are competitive with those offered 
in other industries Our benefits include 
free group health insurance, hospitaliza 
tion and surgical benefits, as well as an 
excellent retirement plan. Relocation as 
sistance 


. GROWTH—Unlimited ° your per 
ermance and salary is re-evaluated twice 
yearly. Our policy to promote from within 
is responsible for present management. 


BH EDUCATION— Excellent financial 
assistance for those desirous of furthering 
their education at one of several re 
nowned Philadelphia colleges or uni 
versities 


Men with the vision to create and the 
will to act can find an abundant outlet 
for their creative talent in either RE- 
SEARCH, DESIGN and DEVELOPMENT 
APPLICATION or SYSTEMS ENGINEER 
ING Whatever the choice, you and 
only you will be able to control and 
measure your progress with this com 
pany which leads the way in a world 


of opportunities 


Write to D. R. GARVEY 


Manager Employment, 
Dept. E 


Honeywell 


BROWN INSTRUMENTS DIV. 


Wayne & Windrim Aves. 
Philadelphia 44, Pa. 
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EMPLOYMENT OPPORTUNITIES 


Are You Looking For A Job... Or A Career? 


For A Real Career Position... Read About These 12 Outstanding Openings At 


WES TINGHOUSE-BALTIMORE 


The 12 positions listed below are not just job opportunities — they are permanent 
career positions with an established leader in the electronics field. Westinghouse- 
Baltimore is an engineer’s company — one that respects the engineer and rewards him 
for his contributions. The company’s two new plants offer the very finest modern facili- 
ties and equipment for advanced work on vital projects that challenge the imagination 
and assure steady professional growth. These 12 opportunities may be the chance for 
which you've been waiting. Investigate them—and get in on the ground floor of tomor- 
row’s electronic developments — at the rapidly expanding Baltimore Divisions of 
Westinghouse. 


CURRENT OPENINGS EXIST FOR: 


AIRBORNE RADAR SYSTEMS ENGINEERS MECHANICAL DESIGN ENGINEERS 


Overseas assignments on a research and development type For the mechanical design of X-ray equipment, and for the 
project. An E.E. degree from an accredited college or uni designing of equipment to permit use of isotopes for medical 
versity with additional training or experience on airborne treatment while protecting hospital personnel. An M.E. 
radar systems is desirable. Applicants should be single, or degree is required 


SALES ENGINEERS 


lo work with regional sales force on preparation of dia 

grams of the customers’ organization, knowledge of the 

TROPOSPHERIC SCATTER SURVEY ENGINEERS functions of the various elements, definition of procurement 
To work with the Air Force. Those selected would travel cycles, indication of important people and recommendations 


considerably here and overseas. The company would provide on over-all relations; detailed planning and coordination of 
sales atrat« KY and proposal preparation direction of contact 


efforts; liaison with Product Planner; and dissemination of 


willing to spend periods of six months to one year away from 
their families 


living allowances and salary bonuses for overseas service 
Applicants should have an E.E. degree from an accredited 
university and two to four years experience with microwave produc 


communications systems, Additional experience in surveying DIGITAL COMPUTER ENGINEERS 


and laying out microwave systems would be helpful 


t information 


For the extensive application of present and future digital 
techniques to military problems hy with back 

ELECTRIC WAVE FILTERS ENGINEERS ground and interest in digital coding, ¢ 

and in the necessary hardware to implement such systema 

would find immediate application in our present digital work 

and would be expected to originate future digital programs 


igital programming 


To assist in the design and development of audio, i-f and 
r-f filters, to meet the increasingly difficult requirements of 
modern SSH receivers and transmitters, both bigh and low 


power, at frequencies up to and including UHF ELECTRONIC TRANSFORMER ENGINEERS 


To assist in the design and development of audio, i-f and 
MISSILE RADAR SYSTEMS ENGINEERS F oe _ : ee to + get S v-a, freque = a up - 
My oth linear and saturable, involving problems o 


o do analysis « all syste e ents. N 
lo do analysis of over-all systems requirement fust be balance hielding, bandwidth, insulation, heat transfer, wave 


able t« ansls ‘ ‘ agri 
ibl » translate to block diagram requirements shape, efficiency and regulation 


COMPONENTS ENGINEERS 
MATHEMATICIANS For testing, evaluation and developing reliability program 
Some radar systems experience is desired, or experience in for Klectrical Components such as: switches, diodes, triode 
the following related fields: Noise analysis, Anti-jamming or tubes, meters, resistors, capacitor chokes, ete Applicants 
Kleectrical Counter Measures, Communications systems muet be qu ilified for standardization of components ind 


interpretation of military specs 


MICROWAVE DEVELOPMENT ENGINEERS MISSILES RADAR TEST ENGINEERS 

lo do development for the functional block diagram stat« lo design intricate test equipment and assiat in the testing 
to a complete bread board model. Theoretical and practical ind evaluation of developmental missiles target seeker 
knowledge in the field is desired ystems 


TO APPLY: 


For a confidential interview, send a resume of your education and experience to: 


Dr. J. A. Medwin, Dept. 584 
WESTINGHOUSE ELECTRIC CORPORATION 
P.O. Box 746 + Baltimore 3, Maryland 


INGHOUSE-BALTIM 


‘‘An Engineer’s Company” 
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EMPLOYMENT OPPORTUNITIES 


ANALYTICAL 
ENGINEERS 


At Hawthorne, in Southern California, Northrop 
Aircraft has a continuing need for experienced en 
gineers seeking new opportunities. There are 
attractive positions open in the following fields: 
Aerodynamics, Dynamics, Thermodynamics, 
Stress, Loads, Performance Analysis 

In Northrop’s superbly equipped multi-million- 
dollar engineering and science center, now near 
ing completion, you will be given constantly fresh 
and challenging assignments. Present programs 
include Northrop’s new supersonic trainer air 
plane, the Snark SM-62 intercontinental guided 
missile, plus advanced aircraft and missile pro 
jects yet to be revealed 

You'll be associated with a high-calibre engi 
neering team that has established an outstanding 
record in aeronautical design and development. 
Your initiative and ideas will be recognized, en 
couraged and rewarded, for at Northrop Aircraft 
the progress of personnel is as important as the 
progress of projects. 

Besides attractive remuneration, you will enjoy 
other benefits unexcelled in the entire industry — 
retirement plans, health and life insurance, col 
lege educational reimbursement plan, regular 
vacations plus extra year-end vacations with pay. 
Lasily-reached mountain, desert and beach re 
sorts in sunny Southern California offer year 
‘round attractions for you and your family. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and pro- 
duction of all weather and pilotless aircraft. If you 
qualify for one of these attractive positions, con- 
tact the Manager of Engineering Industrial Rela 
tions, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-T, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F 89 Interceptors er nental M 


Electronic Electrical 
ENGINEERS 


If you are interested in gaining diversi 
fied experience as well as utilizing your 
creative ability, our expanding Research 
and Development projects in ELECTRONIC 
COMPONENTS offers you this opportunity. 


The COMPONENTS field is one of rapidly 
growing importance, and our staff is cur 
rently engaged in projects involving Ma 
terials, undamental Design, Measure 
ments, High Temperature Application, and 
Reliability Problems. Positions are avail 
able at all levels of professional attain 
ment and participation in these and other 
projects should be particularly interesting 
to engineers who desire breadth and va 
riety in their profession. 


Advantages of employment at Armour Re 
search Foundetion include tuition free 
graduate study, generous re-location al 
lowance, as well as competitive pay and 
excellent working conditions. 


If you are interested in this excellent 
opportunity to advance professionally, 
please write: 


J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 


10 West 35th St. Chicago 16, Illinois 


OPPORTUNITIES ALSO AVAILABLE 
IN TUCSON, ARIZONA 


TRANSFORMER 
ENGINEERS 


to $9,000 


h 


iluate abilit rnd 
t supply tranefortie« 

GOOD ADVANCEMENT OPPORTUNITIES 
Pre tion fr tl (huteta ‘ 


er t it ait ' 
at 


P-3979—Electronics 


| ) 


WANTED 
COMMUNICATIONS ENGINEER 


For targe Railroad System. Some experience nec 
essary. Desire B.8.E.E. or equivalent. Salary over 
$700. month. In reply state age, educational and 
employment history, military status. All replies will 
be held confidential. Location Mid-West 
P.4000, 1 
M an A ‘ 
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EMPLOYMENT OPPORTUNITIES 


LIVING IT UP 


Ads 


INEER WHO TOOK A SOB WHICH OFFERED A 
COMBINATION OF CALIFORNIA AND NEW ENGLAND 
LIVING PLUS THE ADVANTAGES OF NEW TORK FINDS 
HE HAS A HARD TIME GETTING, ANY WORK DONE . 


For information regarding 
Engineering Positions 
in the 
Microwave and Power Tube Operations 


Write D. Hamant 


RAYTHEON MANUFACTURING COMPANY 


Waltham 54, Massachusetts 


(AY THEON) 
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EMPLOYMENT OPPORTUNITIES 


*“My Dad’s with 
EMERSON ELECTRIC!” 


...and there’s lots of room for your Dad, too! 


Electronic Engineers (radar, 
computer, servo) 


Electrical Engineers 
« Liaison Engineers (electronics 


background) 
¢ and Recent Graduates 


Electronic Packaging Engineers 
Electronic Test Equipment Designers 
Big, new de ve lopme nts in our treme ndous long range expansion program have 


Your position will be highly important 
and advancement rapid due to the dynamic pace of our growth 


cre ated ( xcelle nt career opportunities 


Kmerson Electric 1s medium sized (S000 employees, 
blectronics and Avionics Division ts a leader nationally, since 1940, in design, 


’ 


850 engineers). Our 


development and production of electronic fire control systems, missiles, super 
some airframe structures, radar assemblies and aircraft components 


Our Commercial Division, established 1890, produces comprehensive lines of 
fans, motors, air conditioners and power tools. The perfect balance of ele¢ 


tronic, aircraft and consumer production assures stability and security 


Advanced education, undergraduate and graduate, 1s worked out to fit indi 
vidual needs. Benefits range from unusual salary arrangements, group insurance 
and pension to fully paid moving expenses. We're ideally located in a suburban 
St. Louts residential area with shopping centers and no trafhe congestion 
St. Louis combines four seasons with a delightful ‘national climate’ averaging 


extremes of 32.5° in January and 80° in July 


WRITE TODAY to R.L. Middleton, Employment Manager, for more details. 


EMERSON (() ELECTRIC 


Electronics and 8100 W. Fiorissant 


Avionics Division é x) St. Louls 21, Mo. 


Name 


Addre 


Years of Experience Degree 
| 


Assignment Desired 


GLAnce al | 


OFFERS TOP | 
OPPORTUNITY | 


Electronic Engineers 
Physical Chemists 
Physicists 


If you have a degree and experience 
in: Design and development of ap 
proved electronic components 
Knowledge of dielectrics and chem 
istry of dielectrics and insulators 
Molecular engineering circuitry 
and electro-mechanical devices for 
aircraft Ly velopment of gas tubes 

Gla and/or ceramic to metal 
seal CONSIDER 


Send resume = Attn 


Mr. R. E. Powers, Personnel Manager 


General Laboratory Associates, 
Ine. 


Engineers and Manufacturers of Aircraft Igni- 


tion and Electronic Equipment 


Plant 22, Norwich, New York 


‘smaller 
company? 


x 
Bis is a small company. It has © 


remained small by choice. Elec- 
tronic engineers and physicists | 
will find country quiet and met- 
‘ropolitan opportunity at HRB. © 
Individual recognition for crea- 
tive initiative is only one of the — 
many advantages offered. A 
sincere interest in the progress 
of each engineer is standard — 
policy in this internationally rec- ~ 
ognized “small” research com- | 


pany. 
For application form, write: 


Technical Personnel Officer 
Haller, Raymond & Brown, Inc. 9 
State College, Pennsylvania 


February 1, 1957 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


| ort oe 
Ni TT Te aes 
EN | | tee ee 


fe 


Electronics Engineers— 


ROCHESTER... 
a great place to live 


Chart your personal and professional growth 
with STROMBERG-CARLSON 


Your growth curve in Stromberg-Carlson’s booming Electronics 
Division goes steadily—and rapidly—upward. Here’s why: 


on ‘ ‘ a 90° ° New Community War Memorial is the scene of ma 
1. The company itself is one of the “hottest” in the electronics jor league sports, ice shows and other spectecies 


industry today. 

2. Three-times expansion of the Electronics Division means 
rapid advancement for you right from the start. 

3. Liberal management attitudes encourage your own initia- 
tive... your ideas don’t get lost in the shuffle. 


In addition to opportunities for personal and _ professional 
growth, we offer challenging, interesting work. Check this list rr 
of assignments to see where you fit best: ~ = 


Nearby lakes provide outstanding facilities for 
Components and Field Engineering Communication Systems boating, swimming, fishing and other water sports 


Specifications Microwave Circuits Missile Guidance Systems 
Countermeasures Navigational Systems Sales Engineering 
Data Systems Radar Systems Test Equipment 
Digital Techniques Transistor Engineering Writers—Technical 


Send your letter or resumé now to 
R. W. Hoi_mes, Electronics Engineering 
SC STROMBERC-CARLSON COMPANY 
<M a sew . ENERA OYNAMICS CORPORATION University of Rochester is among the country’s 


: ! : finest institutions, as are the ¢ ty's public and 
“ag 18 Carlson Road, Rochester 3, N. Y. m private primary and secondary schools 
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EMPLOYMENT OPPORTUNITIES 


electromic: engineers DO YOU NEED 
SENIOR and JUNIOR ENGINEERS 


Continued Expansion WITH EXPERIENCE I\\- 


Opens Up New Opportunities with 


(yf) Research 


Development 


Greenwich, Connecticut 


Design 


Excellent positions are available with the General Engi- 
neering Laboratories of American Machine & Foundry 
Company, a recognized leader in the design, develop- 
ment and manufacture of atomic, electronic and mech- 
—— equipment for the consumer, industry and de- Missiles 
ense. 


Instrumentation 


Servomechanisms 


If you qualify in any of the fields listed below, investi- Audio Systems 
gate these opportunities now: C | 
© High power radar system development ontro Systems 
© Tropospheric scatter systems 
¢ Microwave theory & component design Radar 
© Electronic packaging 
© Missile control and handling systems 
© Antenna design 


Computers 


Transistors 
© Electronic countermeasures 


© Tclemetering b 
© Data handling Other Fields 


© Circuit theory 
© Navigation systems Place an “ENGINEERS WANTED” 


° Instruments advertisement in this SEARCHLIGHT 
SECTION of ELECTRONICS. It’s an 


through advanced education on the inexpensive, time saving method of 


Good opportunities for advancement 


premises as well as at nearby graduate selecting competent personnel for 


schools in addition to a liberal tuition i ee 

: every engineering job in the elec- 

reimbursement plan, excellent em- 4 eas 
- . . tronics industry. e selective circu- 

ployee benefits and an ideal location in Y 

Connecticut, surrounded by fine subur- lation of ELECTRONICS offers you 

ban communities. Relocation expenses an opportunity to choose the best 

paid. qualified men available throughout 


Advanced electronic equipment the industry. 
recently designed by AMF 


7 For Rates and Information 
Please send your resume to Mr. J. F. Weigandt 


OR for additional technical information, Write: 
contact Mr. D. R. Barker or Mr. H. R. Holloway 


WOmmendy 3-7400 CLASSIFIED ADVERTISING DIVISION 


General Engineering Laboratories 


American Machine & Foundry Company P. O. Box 12 
ee McGRAW-HILL PUBLICATIONS 


Greenwich, Connecticut 
New York 36, N. Y. 
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“Condi 


South Bend 
Indiana 
Pioneers and Leaders 
in 
AIRCRAFT ENGINE 
CONTROL SYSTEM 


has continuing 
need for 


ENGINEERS 


in 


TURBOJET 
TURBOPROP ENGINE 
CONTROLS 


ROCKET 
NUCLEAR 


involving 


Magnetic Amplifiers 
Servo Mechanisms 
Computers 
Transistorization 
Vibration Analysis 


Systems Evaluation 


Graduate study available 
evenings with Bendix 


financial assistance 


Send resume of experience and educa 


cation to 


Technical Employment Department 
Bendix Products Division 

Bendix Aviation Corporation 
South Bend 20, Indiana 
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THERMODYNAMICS 


\ | 
i ge) 


OPERATIONS RESEARCH 


HYDRAULICS 
MECHANICAL DESIGN 


LABORATORY TEST 
ENGINEERING 


EMPLOYMENT OPPORTUNITIES 


UNEQUALLED 
OPPORTUNITIES 
IN ENGINEERING 


Now is the time... Convair is 
the place! Yes! If you are 
planning for a career in 
engineering look to Convair 
Pomona, the leader in Electronics. 
America’s fastest growing young 
industry. Now engaged in 
Design, Development, Engineer- 
ing and production of Electronic 
equipment and complex weapons 
systems. Convair-Pomona is 

the country’s only exclusive 
guided missile plant, with 

the most modern, best equippea 
engineering facilities. Be 

first with Convair, live in 

the beautiful Pomona Valley 
only minutes from Los Angeles, 
the mountain, seashore and 
desert playgrounds. Country 
living near the city 

at its best! 


Generous travel allowance 
to Engineers who are accepted 
Write now enclosing a 


complete resume to 


Employment Dept. 3-G 


CONVAIR 


A DIVISION OF 


GENERAL DYNAMICS 
CORPORATION 


POMONA 


@ 


CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 


By 


« 


ARE YOU IN. NEED 
ELECTRONIC ENGINEERS || OF ENGINEERS 


for component development 


p> delay lines or of 


> shift registers 


> magnetic storage elements | HIGHLY TRAINED TECHNICIANS 


for equipment 


——— for your Personnel Program? 


for systems 
p> analogue and digital conversion links We offer a free booklet especially 
> data reduction for process control prepared to help you solve this 
YOU might be interested to know that problem. It is called the “RESER- 
@ Our average management age is under 32 VOIR of ENGINEERS and TECHNI- 
@ At least one new permanent employee joined Epsco CAL MEN.” 
each working day in 1956 
@ Without exception, our engineers have been given This booklet shows, through a listing 
more responsibility at Epsco than in any previous of the major job titles held by read- 
position ers of McGraw-Hill Publications, 
During the past two years, our engineering team has how these men are gathered in con- 
developed and put into production more than ten venient, compact groups that you 
commercial products for the data processing field can economically reach with your 
advertising. Here are no huge, 
swollen circulations, with expensive 
price tags where maybe not one 
reader in a thousand would have 
the necessary job qualifications. 


€psco” f incorporated || In a recent advertisement one of 


If you have ever wanted responsibility and haven't been given 
a Chance, why not contact our Personnel Manager? He would 
be happy to tell you more about the opportunities for you in 
our growing company 


the leading aircraft manufacturers 
restated a well known, but seldom 
practiced principle: 


A trained, experienced engineer in 
a vy one specialty can be retrained in 
j almost any other engineering spe- 
cialty with a minimum of time and 


568 Commonwealth Avenue, Bosto Massachusetts 


tae a? 


effort expanded. 


WARWICK MANUFACTURING CORPORATION It is one of the purposes of this 


booklet to show how you can best 
reach men specifically trained for 
your needs or technicians who can 
be easily and quickly retrained. 


a vigorous, expanding, multiplant manufacturer of home com- 
mercial electronic products announces the availability of two out- 
standing key positions in a newly-formed Research Department. 


COLOR TELEVISION ADVANCED CIRCUITS Scania dee tiaaialtiaddieasll 


Responsibility for a wide area Responsibility for a wide vari- write us on your letterhead. You 
of applied research in theory, ety of research projects rang- are under no obligation whatsoever. 
circuit design, and picture ing from solid state devices to There is a limited supply so write 
tubes. automation techniques. us now. 


Applicants should have 3 to 7 years experience, a degree and preferably 


advanced studies, and ability to direct junior personnel. G Hill 
McGraw-Hi 


Work will be supported by technicians, modelmakers, and clerks and will be 
supplemented by mechanical engineers, mathematicians, and physicists. 


There will be opportunities for patents and publications. Publishing Co., Inc. 


Work will be in a modern, air-conditioned laboratory located in a convenient 
northwest suburb of Chicago, Classified 


Mail inquiries to: Advertising 


DIRECTOR OF RESEARCH Division 


WARWICK MANUFACTURING CORPORATION P. ©. Box 12 
7300 N. Lehigh Avenue Niles, Illinois New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


HOW DO YoU GROW 
AT ARMA? 


Through diversification! 


opportunities in 


eT VETO bs 
RESEARCH 


The Operations Research Office of The 
Johns Hopkins University offers exceptional 
opportunities for scientists who prefer the 
challenge of operational problems of un 
usual scope and diversity to routine design 
and development work 


Our current research progam has open 
ings for men qualified in electronics and 


In our recent advertiseme s ce » or . 
physics who are particularly interested in d rtisements, we spoke of the growth opportuni 


ties offered by Arma. Almost immediately, perceptive engineers 
®@ Mathematical Analysis began writing us, asking for more information 


@ Determining applications of known pho 


tographic, acoustic, infrared and radar “How does an engineer grow at Arma — precisely?” 


techniques to military problems 


Military systems 
ning, analysis and evaluation 


communications plan 


Electronic Countermeasures Analysis 


Please send your resume to 


Research Personnel Officer 


OPERATIONS RESEARCH OFFICE 


THE 
JOHNS HOPKINS 
UNIVERSITY 


7100 Connecticut Avenue 
Chevy Chase, Md. 


THE 


STRAIGHT TALK 
About an 


ENGINEERING CAREER 


at 


OTIS ELECTRONIC DIVISION 


The full resources of the century 
old Otis Elevator Company are 
available for expansion of its new 
Electronic Division 


this division 
development 


Under prime contract, 
is conducting basic 
work in the most advanced areas 
of bombing navigation systems, 
radar systems and missile launch 
ing test equipment. Current open 
ings are for engineers with knowl 
edge of servomechanisms analog 
digital techniques, 


or pulse techniques 


computers, 
sweep circuits 


Division expects 


Otis’ Electronic 
to explore commercial applications 


in the future assuring job 


stability as well as a full measure 
of liberal benefits for which Otis 
is well known 


Jend reaumea to 


WILLIAM B. DeFRANCIS 


for ynfidential tnierviert 


ELECTRONIC DIVISION 


OTIS ELEVATOR Co. 


35 Ryerson St 
Brooklyn 5, N. Y 
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Our answer, in a word, is diversification 


Arma offers one of the 


broadest programs of work diversification in the electronics field, 


At Arma, an engineer follows 


through final production 


As a result, our eng 


a project from original design, right 
neers and scientists 


are exposed to many activities not usually found under one roof 
areas into which they can grow, as their abilities and interests 


lead them 


Here are some of the area 


centrates its efforts in 


59 example in which Arma con 


MISSILE CONTROLS & GUIDANCE 
and FIRE CONTROL 


1.0 SYSTEMS DEVELOPMENT 


1.1 Digital Computers 
1.2 Autopilots 
1.3 Infrared 
1.4 Electromagnetic Devices 
1.5 Gyroscopics 
1.6 Inertial Platforms 
1.7 Missile Guidance 
1.8 Fire Control 
1.9 Servos 
4.0 SYSTEMS ENGINEERING 
4.1 Trajectory Analysis 
4.2 Airframe Performance 
4.3 Weapons Control 
4.4 Operations Research | 17 
4.5 Radar 


4.6 Error Analysis 
4.7 Reliability 


7.0 PROJECT ADMINISTRATION 


7.1 Project Planning & Control 
7.2 Sub-Contracted Liaison 

7.3 Contract 
74 Project 


Evaluation $3 





Coordination 


If you want to participate in the gre 


diversified an environment 
ested. (Or use the coupon below.) Y 
hear from u omptly. If you pref 


ntact without if perMissior 


| Technical Personnel Department £-674 


I 
| MPAA 


| Division of American Bosch Arma Corporation 
| Roosevelt Field, Garden City, Long Island, N.Y 


L 


2.0 PROJECT ENGINEERING 


2.1 Airborne Fire Control 

2.2 Airborne Armament 

2.3 Air-to-Air Missiles 

2.4 Semi-Automatic Test Equip 
2.5 Air Traffic Control 

2.6 Optical Systems 

? 7 Stabilizing Devices 

2.8 Submarine Fire Control 
2.9 Electronic Test Equipment 


COMPONENTS 


».1 Transistor 
5.2 Magnet 

5.3 Synchros 
schometers 


».5 Accelerometers 


8.0 DIGITAL COMPUTERS 


8.1 Log 


8.2 Dynami 


4 
8.4 Component Development 
8.5 Packaging 

8.6 Field Evaluation 


write and tell us the area in which you're 


r, forward confidential resume 


3.0 FIELD EVALUATION 


3.1 Data Handling 

1.2 Telemetry 

3.3 Data Reduction 

1.4 Test Equipment 
1.5 Field Site Planning 


6.0 RADAR 
6.1 CW Doppler Systems 
6.2 Antenna Design 
6.3 Components 


6.4 Pulse Circuitry 
6.5 Countermeasures 


Amplifiers 


6.6 Laboratory Evaluation 


5.7 integrator 


6 Resolvers | 


9.0 ENVIRONMENTAL 


9.1 Vibration 

9.2 Shock 

9.3 System Test 
9.4 Component Test 


a! Design 
Analysis 
rcuit Development 


9.5 Materials Analysis 
9.6 Dynamics 


ywth that muat come to a man working in 


most inter 


ir confidence will be respected, and you will 


No reference 


5 


[) Please send me additional information con- | 


Gentlemen 


cerning the job numbered 


LJ Or, additional information concerning the 
area of 


(state interest if not in above liating) | 
NAME | 


ADDRESS 
cITY 


ZONE STATE — 


Cn Sine. SD ND: OND ND. nD Ge Ga Oa ee ele ane eae 
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EMPLOYMENT OPPORTUNITIES 


ELECTRICAL 
MECHANICAL 


Inertial 
Guidance 
System 


4 
4, Tani Program 


---- Secor 
owen 


Enjoy Challenging Opportunities in the further development 


and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
ban Milwaukee as a part of Major, Permanent, 
Expansion Program 

AC will’ provide financial assistance towards your Master's 
Degree 


added in 


A Graduate Program 1s available evenings at the 
University of Wisconsin, Milwaukee Recent EE, ME 
Graduate 
Inquiries 


Also Invited 


GM's long-standing policy of decentralization creates in 
dividual opportunity and recognition for each Engineer hired. 
Milwaukee offers ideal family liv 
ing combining small town hospital 
ity with every metropolitan shopping 
and cultural advantage 
For personal, confidential inter 


view sm your locality send complete 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


FLINT 2, MICH, «© MILWAUKEE 2, WIS. 


resume to 
Mr. John PF. Hefflinger 


Supervisor of Technical Employment 


Engineers Needed for Research 
and Development Positions in the 


Design of electronic instrumentation for underwater ordnance, including high gain ampli 
fiers, conventional filters, power amplifiers, oscillators and detectors in the ultrasonic 


range 


Analytical and experimental treatment of scientific research problems in the fields of 
hydrodynamics, acoustics, electronics, network theory, servomechanisms, mechanics, infor 


mation theory and noise analysis including analogue and digital computations 


Design of transducers, fundamental problems in underwater acoustics involving trans 
mission, attenuation, reflection, etc. Problems in sound control and noise reduction, Acous- 


tical aspects of systems research including operations research and feasibility studies 


EXCELLENT WORKING CONDITIONS 
LIBERAL VACATION POLICIES 
OPPORTUNITIES FOR GRADUATE STUDY 
UNIVERSITY FACULTY APPOINTMENTS 


Send Resume to ARNOLD ADDISON, Personnel Director 


THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 


UNIVERSITY PARK PENNSYLVANIA 
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BOP PP PaO RFI BENE IGE IAT aT AE TAT TT ITT aT IETS 


Electronic. Engineers 


Mechanical Engineers 
Cdvancement... Security 
... Responsibillly 


Professional personnel needed at a 
levels to fill responsible openings af this 
steadily expanding Division of Bendix 
Aviation Corporation. It's your chance to 
get specific assignments at the peak of 
the art in ELECTRONICS and MICRO 
WAVE DEVELOPMENT and DESIGN. Good 
salaries, all employee benefits, ideal 
suburban living conditions. Whether you 
be a Department Chief or a Junior 
Engineer with less than one year's ex 
perience, we have the opening and the 

ch € f! 

shoes for you to fill , 


Address: Chief Engineer Dept. 


“Bend x): 


AVIATION CORPORATION 


DIVISION 


Admiral. 


has specific openings 
for experienced engineers in: 


RADAR 


t BAND 

Project level work on L band radar and 
beacon coding, decoding, and pulse train 
generating and processing circus 


AIRBORNE RADAR 

In X band range. An experienced man 
at project level to improve and modify 
existing systems and to contribute ideas 
for proprietary systems 


RADAR DESIGN—ECM 

To analyze, develop and design advance 
radar techniques and electronic counter- 
measures 


Career-minded men with several years 
specialized experience are invited to join 
our rapidly expanding programs in com- 
munications projects On-the job train- 
ing for junior and intermediate engi- 
neers 


Current openings offer excellent income 
and employee benefits including retire- 
ment oka. paid group insurance and 
college cuition refund plan plus ideal 
working conditions 


If you are an engineer with qualifications 
in any of these felds explore your oppor- 
tunity with Admiral today. Write Mr. 
Walter Wecker, Personnel Manager. 


Admiral Corporation 


3800 W. Cortland Street 
Chicago 47, Illinois 
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EMPLOYMENT OPPORTUNITIES 


CfPrneses 


REAC FIELD SERVICE 


ENGINEERS 
GRADUATES OR EQUIVALENT EXPERIENCE 


Electronic Technicians or Engineers, preferably 
with some experience in analog computers, mili- 
tary or commercial, who have a real interest in 
Field Service, including the Travel aspects, are 
needed for Computer Field Service. 


The REAC (Reeves Electronic Analog Computer) is 
the foremost general purpose computer widely 
used by industry and military installations. 


Free Hospitalization and Surgical benefits for you 


and your dependents. 
Here is an opportunity to join an expanding organ 


ization with an exceptional reputation in the 


Excellent starting salary—opportunity to advance 
Electronic Field. 


No Overseas travel required. 


Interviews can be arranged Daily until 6 P. M. 
Telephone or write Mr. Tom Waters 


REEVES INSTRUMENT CORP. 


Subsidiary of Dynamics Corp. of America 
East Gate Boulevard, Roosevelt Field, Garden City, L. |., N. Y., Pioneer 6-8100 


war CARE DP 


Means to an Electronic En 


DBTUNITY 


ineer at General Electric 


“CAREER OPPORTUNITY” ...two wor yo “ nary 


ed everywhere 


production and sales in this area new de 
partment is organized to handle it a new plant 
built in another area 


and a new management staff 


WE USE THEM a lot at Electronic 
this difference. To every man who e« 
career opportunity” has « ‘ ear 4 AND MANY of the ipervisory and specialist posi 

tior in ith a new G-E department are drawn 

And for a very good reasor from the experienced development staff at Electron 


ies Park 
ELECTRONICS PARK is where many « 
in electronics are born, The G-E o ‘ JOIN US NOW if you have a BS, MS or PhD de 
of designing a ‘ gree in Electrical or Mechanical Engineering or 
oping ew thing component tem equip Physi AND/OR electronic experience. Send the 
ment Often a whole new product line results fr coupon below or if you prefer, write us person 


primarily in the busine 


ed research activities here ur fter ally in complete confidence 


TO: GENERAL ELECTRIC 
Electronics Pk., 


Syracuse, N. Y. 
ATT: Dept. 2-7-€ 
Technical Personnel 


lam interested in... 
Advanced Development 
Design 
Field Service 
Technical Writing 
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In the field of .. 
Military Radio & Radar 
Multiplex Microwave 
Mobile 
Communications 
Semiconductors 
Elactronic Components 
Computers 
Tubes & Antennas 
Television Receivers 


Industrial Television 


FROM 


NAME 


ADDRESS 


DEGREE 


GENERAL G@ ELECTRIC 





EMPLOYMENT OPPORTUNITIES 


A Automatic 


development model 


C. Installation of spec 


pressure voltage 


ratio calibration of precision transducer 


& Entrance to Trans-Sonics Inc main plant 
alized radar scoring equipment in Ryan Q-2A drone 


Do these pictures fit into your future? 


The experience of Trans-Sonics, Inc 
in the development of airborne micro 
wave electronic systems and the design 
and manufacture of precision tempera 
ture and pressure transducers has made 
it one of America’s fastest growing ele 
tronic firms. The rapid expansion neces 
sary to keep pace with this progress has 
created a number of long-term oppor 
tunities in key engineering positions 


If you are a cCareer-conscious engi 


RESEARCH & DEVELOPMENT DEPT 
AIRBORNE RADAR EQUIPMENT 


ELECTRONIC ENGINEER 


Overall responsibility 
for Field Test Program 


ELECTRONIC DESIGN ENGINEER 


Group leader for 


advanced designs 


seeks to improve his future 
by becoming associated with a company 
where 


neer who 


greater responsibility 
small, flexible inte 
grated group you will enjoy 
recognition and promotion that are 
not tied to seniority 


will have 


working 


you 


with a 


then you should investigate one of the 


following positions 


ENGINEERING DEPT.—PRECISION 
TEMPERATURE & PRESSURE TRANSDUCERS 


ELECTRICAL OR MECHANICAL ENGINEER 


Technical direction, programming 
and supervision of qualification 
and environmental tests. 


Write to Mr. Elmer G. Guilmartin or 
call collect BUrlington 7-2011. 


Tnans- Sonics, IJuc. 


LEXINGTON 73, MASSACHUSETTS 


bt Ay 


ein a! ee a BAD i, 


COMMUNICATIONS 
SYSTEMS 
ENGINEERS 


The expanding scope of advanced 
communications projects has 
created several unique positions 

in fields related to VHF, UHF, 
microwave transmission and 
reception, forward scatter and 
single sideband applications 

at Hoffman. Electronics engineers 
with appropriate backgrounds will 
find these new assignments profes- 
sionally stimulating and financially 
rewarding. Please address Vice 
President of Engineering 


LABORATORIES, INC. 


A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP 


3761 South Hill St., Los Angeles 7 


Calif 


Telephone : Richmond 9-4831 


RESEARCH AND 
DEVELOPMENT ENGINEERS 


Career opportunities in Central 
tesearch Laboratory of stable, 
growing company. Electronic 
engineers with B.S. or M.S. for 
advanced circuit design on audio 
systems, magnetic recording, 
control circuits for 
aircraft instrumentation and 
high frequency instruments. 
Positions offer opportunity for 
creative work in stimulating en- 
vironment. Send resume to: 

Frank V. Paley, Professional and 
echnical Employment Manager, 


THOMAS A. EDISON, Inc. 


WEST ORANGE, N. J 


transistor 


Industrial Enginees 
TiARi Ree 
ais 


MICROWAVE TUBES 


KEY 
to your future 
SYLVANIA'S 
Microwave Tube 
Laboratory 


Write Gordon McClure 


SYLVANIA ELECTRIC PRODUCTS INC. 


500 Evelyn Avenue, Mountain View, California 


NEED ENGINEERS 


Place an “Engineers Wanted” ad- 
this EMPLOYMENT 
OPPORTUNITIES 


vertisement in 
section. It’s an 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the Elec- 
tronics industry. The selective circu- 
lation of ELECTRONICS offers you 
an opportunity to choose the best 
qualified men available throughout 


the industry. 
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EMPLOYMENT OPPORTUNITIES 


1 3,000 hy. j; S. ° Yh 1 
At the AVCO Research Laboratory a young, creative scientist 
can find satisfaction in a small, youthful, progressive laboratory 


which is moving rapidly along in the modern, scientific world 
gas dynamics at high temperatures. We are interested in the 


WHY ? phenomena accompanying the dissociation and tonization of 
° gases and in the application of these phenomena. Future plan 


call for research in non-competitive fields for application to 


Integrated here in a university-type atmosphere are the fields of 
physics, aerodynamics, and physical chemistry. You derive indi 
vidual satisfaction working in these broad areas of knowledge in 
intimate contact with a top-notch scientific group You receive 
individual recognition for your contribution for a new under 
standing of scientific fundamentals through publication of re 
search results in the standard journals 


The Research Laboratory is engaged in the study of gases and 


Primarily Lack of Challenge. 


defense and commercial products 


Our requirements for Senior Ihere are many more satisfactions to be derived from 
a research career with the AVCO Research Labora 


Engineers in the Electronics 
tory, including excellent salaries, promotion on merit 


field (many of our areas of (individual achievement), and an exceptional benefit 


program with retirement provisions and an educational 
aid plan (pays full tuition) 


study are new and un- 


searched) offer a definite and 
Relocation expenses paid 


strong challenge to engineers 
experienced in If you are interested in genuine research activity and have relat 


ed research experience, you will be interested in these positions 


Jr. Scientists Degree in Physics or Aerodynamics 


RD-Receiver 
DME Systems 
Servo Design 

RF Design 

Digital Techniques 
Systems Send coments $0 Nie, Dates B4, Sal 


Ave? 


RESEARCH 
LABORATORY 


Associate Scientists — Degree in Aerodynamics 
Sr. Scientists Degree in Physical Chemistry or Physics or 
Mathematics or Electronics 


Sr. Electronic Physicist Advanced Degree in Physic 
or Electrical Engineering to lead a group which invents, designs 


and develops electronic research techniques for the Laboratory 


If you are qualified for R&D 
A Unit of the Research and Advanced Development 
Division AVCO MANUFACTURING CORP 


2364 Revere Beach Parkway 
EVERETT, MASSACHUSETTS 


work in any of these areas 
at a truly professional Engi- 


neering level, write or phone 


j COMMUNICATIONS 


EMPLOY MENT 
PROBLEM? 


ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER Eee Cnn ee t years 
TECHNICIAN 


ry 
SIEST 


2 years technical school in 


5575 KEARNY VILLA ROAD 
SAN DIEGO 11, CALIFORNIA 
BRowning 7-6780 
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When you are in need of special- 
ized men for specialized jobs, con 
tact them through an employment 
ad in this publication 


communications and 3 
years experience 
Intenanee 
+ ! 1 
h almilar 
ats, enten 


travel in Untied States and 
Overseas 


Page Communication Engineers, Inc 
710 Fourteenth $1, NW, Washington 5, 0.C 
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EMPLOYMENT OPPORTUNITIES 


engineer-ee 


ELECTRONIC 
Phil riinre| 


Electronic 
Engineers 


CAREER FULFILLMENT 
1S A MAXSON TRADITION 


Too often ability and ambi 
tion go unrecognized simply 
because an engineer it as 
sociated with an organization 
whose scope is too shallow 
to permit complete expres 
sion. We sincerely believe 
that the currently expanding 


STANDARDS 


An advisory position is now 
open with the Missile & Ord- 
nance Systems Department of 
General Electric, prime con- 
tractor for the ICBM and IRBM 
nose cones. Responsibilities in- 
clude developing standards for 
electronic components for mis- 
sile nose cones: participating 
in industry, government and 
technical society standards de- 
velopment; and advising all 
elements of the department re- 
garding electronic standard 


activities of The W. L. Maxson 


saat! a tk Responsible positions now avail- 
brporation oer the crea able in the fields of research and 
tive engineer a limitless development. Kindly send resume 


range of assignments for ca and salary requirements to 


reer fulfillment Mr. L. W. Albright 
Technical Placement Manager 


Ability to cooperate effectively 
with diverse groups and indi- 
viduals, plus a demonstrated 
capacity for analytical thought 


are essential. Preparation for 


Wt MAXSON CORPORATION 


460 W. 34th St., 
New York 1, N. Y. 


this position should either in- 
clude: at least 2 years profes- 
sional experience in the field of 
electronic standards engineer- 
ing; or, more extensive experl- 


ence in the general electronics 


ENGINEERS & PHYSICISTS — 
@ | small expanding company 
@ | engineer owned and operated reir ¢ tat re 
@ | location—Cambridge, Massachusetts, Silver Spring, Md. 


field, at least 2 years of which 


were concerned with compo- 


Salary and benefits are liberal, 


GEL offers excellent opportunities to individualists who desire and the facilities and equip- 
professional growth, responsibility, and good salary. Positions ment are excellent. We hold 
now available at all levels for electronic and mechanical engi prime contracts of a long-term 
neers in the following fields: 


. nature with all of the armed 
Servos Receivers 


Antennas Countermeasures 
Microwaves Electronic Packaging neering Administration will re- 
Pulse Circuitry Pedestal Design 


services. Our Manager of Engi- 


view your resume and, if your 


alificatio are approp! te, 
For further information—contact: L. Billig, Chi. Eng. QUaHNCatIONS al Appropria 


GENERAL ELECTRONIC LABORATORIES, INC. 


18 Ames St. UN 4-8500 


invite you to visit our Philade |. 
phia location at our « xpense lor 
‘ a personal interview. You need 
Cambridge, Mass. 


not reveal your present em- 


ployer. 


Please send resun 


in confidence to 


Mr. Joun Watt 
Technical Recruiting, Room 


YOUR ORGANIZATION 


Is it complete? Are you expanding it? Making replacements? 


Naturally, you are anxious to secure the most suitable man or men available. | 
You want men with the special training that will make them an asset to your f£ 


organization. You can contact such men through an advertisement in this Em ee 


ployment Opportunities Section of ELECTRONICS MISSILE & ORDNANCE SYSTEMS DEPT. 


GENERAL @@ ELECTRIC 


3198 Chestnut Street *hiladelphia 4, Pa 


Classified Advertising Division 


ELECTRONICS °° 20%12 | 


New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


il, lil 
Engineers 


Who Want to 


Be Engineers 


rather than glorified draftsmen, 


Come to Sanders and Go to Work... 


. .. ON ACTUAL, PRACTICAL, THOUGH INTRICATE, OFF-BEAT AND INTRIGU-~ 
ING PROBLEMS IN ADVANCED ELECTRONICS AND ELECTRO-MECHANICS 


paper jockeys or rehash artists 


Sande is particularly interested in engineers 


versed in: 


®@ hydraulic servo systems, gyroscopes, acceler- 
ometers, circuit design & development, magnetic 


amplifiers, receivers & transistors. 


@ Men with similar experience, interested in 


sales engineering, have real opportunity here 


@ Also openings for Physicists and Applied 


Mathematicians 


QL nT 


ELECTRICAL ENGINEERS 


Challenging positions open for high 
caliber Electrical Engineers to work in 


interesting research and development 
programs in instrumentation and cir- 
cuitry 


We offer an opportunity to do non- 
routine research with some of the lead- 
ing engineers in the field. This is an 
opportunity to be creative and ex- 
perience satisfaction of accomplishment 


and contribution 


Great combination 


Excellent employee benefits, good sal 
ary, and working conditions. Please 


send complete resume to 


pioneer and 


recognition and then the responsibility it deserves in a 


You'll be working on projects to meet specific 
customer requirements not making plans to 
gather dust in filing cabineta—and you'll be 
foing it in the company of first rate minds, men 
who have sparked Sanders’ many ‘‘firsts”’ Panar 
Dare pulse doppler radar and seekers, counter 


measure systems and special fusings. 


This is a company owned by engineers, run for 
engineers, in the interests of better engineering 
If engineering is more to you than @ name on an 
mposing organization chart . if the opportunity to 
make a genuine contribution to the state of the art 
ranks higher than a fancy location (though we think 
ours is pretty nice) . than we'd welcome the 
pportunity to read your resume A onvenient 
iew will be arranged. Please address 


. Johnson. 


in New Hampshire 


HAVE THE ENGINEERING ABILITY 


Me 


14 HAVE THE ENGINEERING FUTURE Y 


” de ¥ 


your ability and the opportunities only a 


leader in commercial electronics can offer! Join this 


team of creative-minded engineers and your ability wins first the 


mall-group 


engineering organization 


E. P. BLOCH 


ARMOUR RESEARCH FOUNDATION 


of 


The future look 


IHinois Institute of Technology 
10 West 35th Street 


Chicago, Illinois 


Attractive 


company 


Senior o1 


NEED ENGINEERS? 


An employment advertisement in this EMPLOY. 
MENT OPPORTUNITIES section will help you find 
the engineers you need. it's an inexpensive, time 
saving mothed of selecting competent personnel for 
wery enetpeering job in_ the electrenics feild. The 
selective ciroulation of ELECTRONICS offers you 
an fepertantty to choose the best qualified men 
ava e 


invited to 
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today in the vanguard of precedent-shattering clectronu 


Data Handling and Computers 
Broadcast Equipment 


alaries to start 


practically limuth peaking from our position 


» deve lop 


ments. Current and appealing openings exist in 


Scientific and Industrial Equipment 
Sound Products 
Communications 


advancement on merit. Liberal 


paid benefits make your future even more secure 


Junior El or MI *s 


ments for their future except their own achievement 


. men who will accept no measure 


end a complete resume to 


P-4014, Electronics 
v. Div., P. O. Box 1 New York 3° 





EMPLOYMENT OPPORTUNITIES 


DEVELOPMENT ENGINEER 


for 
Electronic 
Organs 


An excellent opportunity with the leading 
manufacturer of quality electronic organs, 

for an electronic engineer interested 
in the organ and electronic music field. 


Position involves development and engineering. 
A qualified applicant will find a career iy this rapidly 
growing, progressive company. Excellent working 
conditions in modern plant beautifully situated 
fifteen minutes from Allentown, Pa. and all city 
conveniences. 


Send complete resume and salary requirements to: 


ALLEN ORGAN COMPANY 


MACUNGIE, PENNSYLVANIA 


Man Hunters 
.... #ATTENTION! ________- 


When yor rf n need of specialized men for specialized jobs. from general 
managers to supery rs -contact them through the EMPLOYMENT OPPORTUNI 
TIES SECTION of McGraw-Hill publications 

The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for 
those wanting the services of men in technical, engineering and operating 


cat 


pacities in the fields served by these publications 


AMERICAN MACHINIST ENGINEERING AND MINING JOURNAL 
AVIATION WEEK ENGINEERING NEWS-RECORD 
BUSINESS WEEK FACTORY MANAGEMENT AND 
CHEMICAL ENGINEERING MAINTENANCE 
CHEMICAL WEEK FLEET OWNER 
COAL AGE FOOD ENGINEERING 
CONSTRUCTION METHODS AND EQUIPMENT NATIONAL PETROLEUM NEWS 
ELECTRICAL CONSTRUCTION AND NUCLEONICS 

MAINTENANCE PETROLEUM PROCESSING 
ELECTRICAL MERCHANDISING PETROLEUM WEEK 
ELECTRICAL WHOLESALING POWER 
ELECTRICAL WORLD PRODUCT ENGINEERING 
ELECTRONICS TEXTILE WORLD 


The men you need are the men who read the 


EMPLOYMENT OPPORTUNITIES SECTION of 


McGRAW-HILL PUBLICATIONS 


Classified Advertising Division 
P. O. BOX 12, NEW YORK 36, N. Y. 


430 


Over 400 electronic 


control circuits 


now available 
for quick, easy 


reference 


Here are the circuits 

you need for sorting 

timing, measuring, and 

counting; for sweep 

eontrol, triggering 

temperature and motor 

control, and hundreds of other industrial uses— each 
with concise description, performance characterts 
tics, component values, and practical applications 
Save hours, even days, of search and preliminary 
work to find basic circuit ideas for a particular ap 
plication—consult this big, handy collection of 
tested circuits selected from recent issues of 
Electronics and classified and indexed for quick use 


Just Out! 


Handbook of 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


By John MARKUS and Vin ZELUFF 
Rlectronica Magaztne 
352 pages, 412 diagrams, $8.75 


Following each description is a reference to the 
original source where you can get more detaila on 
elated mechanical problema or study graphs of per 
formance characteristics In the index, each circuit 
is cross-indexed as many as a dozen times, to permit 
locating specifie circuits quickly when they are 
known by a variety of nataes 


a companion volume. . . 


Handbook of 
INDUSTRIAL ELECTRONIC 
CIRCUITS 


Ky Markus and Zeloff 


Contains 433 different industrial ele 
tronie circuits for immediate practical 
use. For each circuit there isa clearly 
drawn diagram along with a brief yet 
comprehensive description. 272 pages. 
443 diagrams $7.50. 


MoGraw-Hill Book Co., tne Dept 
327 W. dist St., N. Y¥. 36 

Send me book(s) checked below for 10 days’ exam 
ination on apt 4 In 10 days I will remit for 
book I keeg plus few cents for delivery costa 
and returt ‘ nted t& r . 


postpaid We pay 
de ery conta if i remit with this coupon-—same 


Zeluf?— Indust. Elect. Control Cire 


(PRINT 


Name 
add 

( 

ct pany 
Pos n 


For price and terms outside U. § 
Write McGraw-Hill Int'l, N. ¥. C 


| 
| 
| 
| 
| 
| 
| 
| farkus & Zeluff—tndust. Elect. Cire. —$7.50 
| 
| 
| 
| 
! 
| 
| 
| 
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Engineers 
ave always 


een VIPs 
at GPL 


At General Precision Laboratory 
engineers are very important people 
indeed. They have always been—in this 
advanced electronics organization that 
was founded by top scientists and has 
been run by them ever since 

As you would expect with this type 
of management, the basic operating 
policies of the Lab put continuing 
emphasis on availability of the most 
advanced equipment mall research 
teams that give every man a chance to 
show what he can do following each 
career closely ... prompt recognition. 

The brilliant work of its engineer 
has brought the Company into front 
rank in little over a decade. A few 
notable GPL achievements airborne 
navigation systems that are the most ac 
curate in operational use today 
stereophonic sound reproduction equip 
ment that pumped fresh life into the 
motion picture industry . . . closed-circuit 
television systems so flexible and so 
simple that they find new fields of use- 
fulness every day. 

Success means growth—growth in 
both the size and the range of our activ 
ities. We need more engineers and 
scientists with a solid background in ad 
vanced electronics, creativeness and the 
perseverence and practical know-how 
that transform bright ideas into realitie 

For such men we have unusual op 
portunities—opportunities that not only 
provide notable returns in pay and bene 
fits now, but that also build lifetime 
careers. If you are such a man, we are 
interested in knowing about you—what 
you have done and what you hope to do 
Write Richard E. Hoffman, Employment 
Manager. Interviews can be arranged for 
any time, including weekends. We will 
pay expenses of qualified applicants 

Currently, GPL seeks engineers in- 
terested in: 

Missile Guidance, 
Radar Navigation 
and Bombing Systems 
(Doppler & Inertial 
Research * Development * Applications 
Systems Analysis * Systems Test 
Administrative Engineering * Mechanical Packaging 
Field Engineering * Technical Writing 
Component Specification and Test 
Production Follow-Up 


Computers * Magnetic Amplifiers 
Servos * Microwave Techniques 
Pulse Circuitry * Transistorization 


in semi-rural We 
just one 


from New Yor 


General Precision Laboratory 


Incorporated 
63 Bedford Road, Pleasantville, N. Y 


& SvUSBIOIARY OF 
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EMPLOYMENT OPPORTUNITIES 


WILL YOU REACH 
YOUR MAXIMUM POTENTIAL? 


No matter what your ability, you MUST HAVE the job opportunity and 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


Investigate the Environment created at AC for its Advanced Development 
Programs on Missile Guidance and Aircraft Fire Control Systems 


OUR ENVIRONMENTAL LABORATORY 
ost versatile laboratories in the VIBRATION TESTING 
feet plant © COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE- ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 


INSTRUMENTATION 


‘ e of the 


the following types 


Mr. John F. Heffinger, Supervisar of Technical Employment 
THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 


Electronic Engineers —Research 


The newly created Research Division of the Curtiss-Wright Corpora- 
tion has expanded its facilities to include the fields of Electronics and 
Ultrasonics. The Research Division, which offers the atmosphere of a 
small organization conducive to research, is located in the picturesque 
mountain area of north western Pennsylvania, approximately twenty 
miles north of Clearfield. Permanent positions are available for indi- 
viduals of all levels, with two or more years of work experience in 
electronic circuit design. Although advanced degrees are desirable, ap- 
plicable experience with analytical ability in the field of electro mechani- 
cal instrumentation, servo mechanisms, communications, or computer 
systems will suffice. 


EMPLOYEE BENEFITS: 


Free Hospitalization, Surgical and Medical Care 
Free Family Hospitalization 

Free Life Insurance 

Sickne ind Accident Insurance 

Liberal Pension and Retirement Programs 

Six Month Merit Review Program 

Educational Assistance 


For interview call R. L. Hauck, collect, at GRegory 1-3000 in Clifton, New 
Jersey, Monday through Friday, 9 a.m. to § p.m., or send typewritten resume 
giving complete details of education, past experience, and current earnings to: 
R. G. Conrad, Manager, Engineering Recruitment, Dept. RD-4, Curtiss- 
Wright Corporation, Wood-Ridge, New Jersey. 


CEE 


CORPORATION « WOOD-RIDGE, N. ! 
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SS OPPORTUNITIES 


UNDISPLAYED RATE 


$2.40 a line » average 


minimum 3 lines 
line 


To figure advance payment count 


oa 


BOX NUMBERS count as one line additional in undisplayed ads 


DISCOUNT of 10% if full payment is made in advance for four consecutive 
insertions of undisplayed ads (not including proposals.) 


Send NEW ADS or to Classified Adv 


Jblisher cannot accept advertising in the Searchlight Section, 


inquiries Div 
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GUARANTEED! 
LOWEST OPEN MARKET QUOTES! 
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EQUIPMENT - USED or RESALE 


DISPLAYED RATE 


The advertising rate is $21.75 per inch for all advertising appearing on 
other than a contract basis Contract rates quoted on request 


AN ADVERTISING 


INCH is measured % inch vertically on one column, 3 
columns—30 inches 


-o a page 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
Displayed Style 
Box 12, N. Y¥. 36, N. Y., for March 


the manufacturers of 


5th 


rheostats, and potenti 


Ist issue closing February 


resistors, canacitors 


CONSISTENTLY HIGH QUALITY 


ELECTRON TUBES 


AT SENSIBLE PRICES! 
Largest stock in the country 


* ALSO « 


Large diversified selection of 


TEST & COMMUNICATIONS EQUIP. 


WRITE 


For latest comprehensive 
catalog and tube price sheet 


BARRY ELECTRONICS CORP. 
512 Broadway, N. Y. 12, WAlker 5-7000 
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6232 

6263 

6295 

6326 

6328 

6364 Phot 
Mutt 

e3e6 

6392 Phot. 
Mutt 

#005 

6020/100R 

9007 

geo) 

e006 


1N25 
132 
ints 


$3.00 
7.40 
2.40 


» P29 
woo 


ror 
32r3 
Se®ecesseces 


he 


6s6WA 
2042 
2043 
2046 
3629 
4€27 


lye 


$100 
8 
27 
45 
ao 
15.00 
32.50 
32.50 
37.00 
15.00 


00 
$6 
se 
oo 


6726/6aLow 
6097 
573 
e744 
6749 
67560 
$763 
s7as 
s7eiwe 
s784 
S784Wwa 
5787 
6794 
5797 
99a 
oai4 
SL4WA 


1868 
1022 
Gas 


All items F.0.B 


2029-2047 W. VENICE BLVD. LOS ANGELES 6, CALIF. 


MISCELLANEOUS 


MAGNETRONS 


4s 
a6 
16 
a0 
160 
165 
230 
175 


42. 


SCOPE TUBES 


swW2P1 $80.00 


1 
* 
i 
7 
s 
2 


16,00 
26.00 


COMPUTER TUBES 
$964 
6965, ETC. 


DIODES 


$2 


4.00 | CK705 


6anN7warT 
6sni7w 


KLYSTRONS 


SK 30 


v 
v 
v 


723 A/ 
72H 
726¢ 
sell 
ee 


AND ATR. TUBES 
1B4E3A. $20.00 


42 


76.00 


2 


Los Angeles, subject to prior sale and change of price without notice 


V &H RADIO and ELECTRONICS 


REpublic 5-0215 


a2 8 8.8) 8) 8) 8) 8) 8) 8888) SOR 


POWER TUBES 
BAG 
VT-sseR 
ML-322 
RT .434 
SS2A 


00 
00 
oe 
00 
oo 
oo 
06 
00 
50 


$22 
96 


aqne2 
Que 
706CY.. 15 
TL4A 10 
725A ; 
5586 Orig 
Cart 160 
5607A 
5780 


Superior Vacuum Tube Patents 


Eleven U.S. Patents for sale or license. Cover 
superior, practical, standard vacuum tubes 
for UHF, VHF, FM, TV, Radio, Power, Trans- 
mitting, Industrial Applications. 


v8 BINNEWEG TELEVISION catia ie cain, 


ENGINEERING DEGREES 


(Under and Postgraduate) 
E. E. Option Electronics 
Earned Through Home Study 
Residential Courses Also Availabie 
PACIFIC INTERNATIONAL UNIVERSITY 


American College of Engineering 
Hollywood 27, Calif 


1.35 


25 | IN38A Box 27724 


so | 


“SEARCHLIGHT” 
Can Help You! 


Hundreds of miscellaneous business 


$2.00 
Por 
10.00 
25.00 
18.50 


problems that confront you from 
time to time, can be solved through 
the use of the SEARCHLIGHT SEC- 
TION of ELECTRONICS. 


4s 
$0 
82 


When you want to buy or sell used 


or surplus new electronic equipment 
532A 


6232 


232 and/or accessories, or have other 


$0 
advertise them in 


SEARCHLIGHT SECTION 


quick, profitable results! 


business wants 


the for 
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WAR TERMINATION INVENTORIES 


ELECTRONIC CRH 


WRITE OR WIRE FOR INFORMATION ON OUR SALES CO. 
ahaha srr ah bea acta 2176-€ East Colorado St 
COMPONENTS. ALL PRICES NET F.0.B Pasadena 8. California 
PASADENA, CALIFORNIA RYan 1.7393 


VARIABLE SPEED DRIVE 
INVERTERS BALL INTEGRATORS 


ward & Reverse 4-0-4 


aft 5/16” dia. x 


f é f ‘ 
10042-1-A Bendix ppr ¢* $17.50 ea. 
DC Input 14 volts; output: 115 volts; 400 
ycles. I-phase; 50 watt $35.00 
12116-2-A Bendix 
Output: 115 VAC; 400 cyc; single phase; 45 
amp. Input: 24 VDC, 5 amps $35.00 
12117 Bendix 
utput: 26 volts; 400 cycles, 6 volt amperes 
| phase. Input: 24 VOC; 1 amp $15.00 
12121 Bendix 2 Ve ; 
Input: 24 volt D.C. 18 an 12000 f.p.m A . 
Jutput: 115 volts, 400 ole. 3-phase, 250 ae No. 145 
volt amp, 7 pf $49.50 ’ “ : $17.50 ea. 
12123 Bendix 
Output: 115 V; 3 phase; 400 cycle; amps All Shafts on Both Ball Bearing Supported 
5 input: 24 VDC; 12 amp $49 50 
12126-2-A Bendix 
Output: 26 volts; 3 phase; 400 cycle; 10 
VA; 6 PF. Input: 27.5 volts DC; 1.25 amps 
$24.50 


12130-3-B Bendix 
Output: 125.5 VAC; 1.5 amps. 400 cycles 


single phase, 141 Va. Input: 20-30 VOC SELSYNS- 


18-12 amps. Voltage and frequency regu 


12137 Bendix — SNYCHROS 


Output 250 VA, 115 volts, 3 phase, 400 
cycle, 1.25 amp., 0.8 pf. Input 27.5 volt 
DC, 20 amp $59.50 : : : : 
12142-1-A Bendix it. Trans. 90/55V 60 cy 
Jutput 115 volts, 3 phase, 400 cycle, 250 DG Di Gen. 90/90V 60 cy 
VA. Input: 27.5 VDC, 22° am Voltage Syn. Mtr. 115/90V 60 cy 
d frequency regulated 99 50 » 1I5V 60 cy 
121.47 : Planer — $ : Mtr 115 /90V 400 cy 
Output: 115 VAC 400 cycles; single phase 2J1Fi Gen. 115/57.5V 400 cy 
Input: 24-30 VDC; 8 amps 2J1F3 Gen 115/57.5V 400 cy 
Price $39.50 each 2J1FAl Gen. 115/57.5V 400 cy 
778 Bendix 2J1G) 57.5/57.5V 400 cy 
Output: 115 volt 400 cycle; 190 VA; single oun Diff Gen 57 SV 400 cy 
phase and 26 volt, 400 cycle, 60 VA, single 25 Cont. Trans. 1 15/55 60 cy 
phase. input: 24 VDC $37.50 2J5Fi Cont. Trans. 105/55V 60 cy 
10285 Leland 2J5H1 Cen. 115/105V 60 cy 
Output 115 volts AC; 750 VA, 3 phase, 400 2J15M1 en 115/57.5V 400 cy 
, 70 pf and 26 volts. 50 VA single SCT Cont. Trans. 90/55V 60 cy 


ot 
~~? 


-_ www 
~~ NON ONY NNN 
SSsss 


—aw ew 


> 


cycle os 2 a, 

phase, 400 cycle, .40 pf. input: 27.5 VDC 4 Diff a 90/90V 60 cy 

60 amps. cont. duty, 6000 rpm vertons and 2006 Vi en. 90/90V 40 cy 
5 


a 
o- 


f lat 9.50 5F Syn. Mtr 15/90VAC 40 cy 
10339 Leland _ 5G Syn. Gen. 115/90VAC 60 cy 
Output: 115 volts; 190 VA; single phase SHCT Cont. Trans 90 55V 60 cy 
400 cycle, .90 pf. and 26 volts; 60 VA; 400 5SDG Diff. Gen »0/ 90V 400 cy 
cycle, .40 pf. Input: 27.5 volts OC, 18 606 Diff. Gen 90 9OV 60 cy 
amps. cont. duty, voltage and freq. regu 66 Syn en. 115/°OVAC 60 cy 
lated $49.50 7G Syn. Gen. 115/VOVAC 60 cy 
10486 Leland R110-2A Kearfott Cont. Mtr 
Output: 115 VAC; 400 cycles; 3-phase; 175 115V 400 cy 
VA; .80 pf. input: 27.5 DC; 12.5 amps.; R200-1-A Kearfott Cont. Trans 
cont. duty $70.00 26/11.8V 400 cy 
10563 Leland R210-1-A Kearfott Trans 
Output: 115 VAC; 400 cycle; 3-phase; 115 26/11 BV 400 cy 
VA; 75 pf. Input: 28.5 VAC; 12 amps R220-T-A Kearfott Receiver 
$35.00 26/11.6V 400 cy 
PEIO9 Leland R235-1A Kearfott Resolver 
Output: 115 VAC, 400 cyc.; single phase; 26/11 BV 400 cy 
1.53 amp.; 8000 rpm. Input: 13.5 voc; 29 C56701 Type 11-4 Rep. 115V 60 cy 
amp $50.00 €69405-2 Type 1-1 Transm 
PE216 Leland , 115V 60 cy % 
Output: 115 VAC; single phase pf. 90 69406 Syn. Transm. 115V 60 cy 
380/500 cycle; 1500 VA. Input: 25-28 VOC C69406-1 Type 11-2 Rep 115V 60 cy 
92 amps.; 8000 rpms.,; Exc. Volts 27.5 €76166 Volt. Rec. 115V 60 cy 
BRAND NEW $30.00 C78248 Syn. Transm. 115V 60 cy. 
MG149F Holtzer-Cabot (78249 Syn. Diff 115V OO cy 
Output: 26 VAC @ 250 VA; 115 V. @ 500 78863 Repeater 115V 60 cy 
VA; single phase; 400 cycle. Input: 24 VDC (79331 Transm. Type 1-4 115V 60 cy. 
@ 3% amos $40.00 851 Bendix Autosyn Mtr. 22V 60 cy. 
MG153 Holtzer-Cabot 403 Kollsman Autosyn. Mtr. 32V 60 cy. 
input: 24 VOC; 52 amps. Output: 115 volts FPE-25 NW Dieh! Servo Mfr. 
—400 cycles, 3-phase, 750 VA. wa and 75/115V 60 cy. 
frequency regulated 95.00 FPE-43-1 Resolver 400 cy 
DMF2506M Continental Electric FJE 43-9 Resolver 115 V 400 cy. 
24-30 volts input; 5.5-45 amps.) cont. duty 799-0411 Kollsman 26V 400 cy. 
Output: 115 volts; 44 amps.; 400 cyc.; | 13770410 Kolisman 26V 400 cy. 
phase; pf. 1.0; 50 watts 139.50 15158-0410 Kolisman 26V 400 cy. 
AN 3499 Eicor, Class “A” 10047-2-A Bendix 26V 400 cy. 
Input: 27.5 volts et 9.2 amps. AC. Output: 2900 Transicoil 115 V 400 cy. 
115 volts 400 cycles; 3 phase 100 voltamp; (kaa Synchro Transmitter MK 
continuous duty. Price $39.50 each 22 MOD | $15.00 ea. 
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SIMPLE DIFFERENTIAL 


Size: 2-5/32" long x 
144" dia.; bearing one 
end Va" O.D.; Sheft 
Size: 1” long, threads 
8-32-44" long, with bear- 
ing shaft Ve" dis. x 
Ve" long. Gear on shaft 
end 1-7/16" dia., gear 
on beering end Na 
dia. Drive gear 25/32” 


$3.95 ea. 


Stock Ne. 10! 


SIMPLE DIFFERENTIAL 


1:1 reverse ratio, 60 
teeth on large gear 
Va" shaft Sizes 3 
long with 1-15/16" 
dia 


$3.95 ea. 


Stock No. 106 


DIFFERENTIAL 


Size 2-11/16" ong 
1-11/16" dia. 1-1) re 
verse ratio. V4” shaft 
1 each end; one shaft 
“ long, one shaft 
Input 

? jear 

60 teeth 


$3.50 ea 


148 


Dual Simple Differential 


reverse ratio of 
both. Size: 34%” long 
x 1-7/16" dia. Sheft 
size Ve” and 5/32” 


$7.50 ea. 


SMALL DC MOTORS 


(approx. size overall 344” x 1%" dia.:) 
5067126 Delco PM, 27 VOC, 125 RPM, 
Governor Controlled $15.00 es 
5069600 Delco PM 27.5 VDC 250 rpm 12.50 
5069230 Delco PM 27.5 VDOC 145 rpm 15.00 
5068750 Delco 27.5 VOC 160 rpm w. brake 6.50 
5068571 Delco PM 27.5 VDC 10,000 rpm 
(ix)x2”) 5.00 
5069625 Delco 27.5 VDC 
120 rpm w/governor 15.00 
5069790 Deico PM, 27 VDC, 100 RPM, 
Governor Controlled 15.00 es 
SBAIOAII8 GE 24 VOC 110 rpm 10.00 
5BA\0AJ37 GE 27 VOC 250 rpm reversible 10.00 
5BA|OAJS2 27 VDOC 145 rpm reversible 
5BA10AJ5O, G.E., 12 VOC, 140 B.P.M., 
5BA10F 332, G.E., 12 VOC, 9.5 2.P.M., 
SBAIVFJ33, G.E., 12 VOC, 56 RPM, 
reversible 
806069 Oster series reversible 1/50 h.p 
10,000 rpm 27.5 VOC 1%” 2 3" 
C-28P-1A 27 VOC 1/100 h.p. 7,000 rpm 
7100-6-PM Hansen 24 VOC 160 ¢ 
SS*D-41 Diehi PM 27.5 VOC 16 rom 





SEARCHLIGHT SECTION 


COMMUNICATIONS EQUIPMENT CO 


RADAR — SHORAN — LORAN 


0 om. with a range of 4, 


20, and 80 miles. PPL pres 

entation of ; ( acree 
= a & inch reen 

60 deg ation of antennas 


bh # pattern & deg in 
woriz wid * deg in ert 
plane ‘operate from 115 
Wing: antenna, m/g-—-modu 
nit, acce ry eontrol, and 

rol 


N KADAR. Extremal 

4 igged and 

inpe Designed for 

hip board use to direct 

haval gun urret An 

ntia it lizes conical 

anning fe accurate 

arde with an error of 

Volnting accuracy is pm 

t { 1600 eps, Ph 

, ‘ onsumption is 

1400 wa erate f V #0 CYS Bource 
HRAND (OMIVLETE WITH BVAKES AND 
INSTRUCTION MA ‘ ron 


instrument orig 

testing bea 

ala et but may be 

for general laboratory work 
pe ia equipped with a type 

1 CR tube and uses triggered 


from | to 6 usec 


wv snying 

Vree-running sawtooth rates 

20 to 4000 op Positive and 

‘ itpul triggers having rep 

: f 0/500/1,000/2000 and 

upplied. Marker periods are 2/10/ and 2 

u accurate to | The 2 stage le smplifier has a 

bandwidth of nO and a gain of 100. lL eed, in excellent 
eondition POR 


1rOR- Price on request 


i000 ops are 


MK IV 
MK 10 
SCR 545 
SCR 515 
SCR 585 
$6-1 
$)-1 
$0-8 

IF 


AIA* © APN-1* 
ABA-1 APN-2* 
APA-9 APN-3* 
APG-5* APN-4* 
APG-15* @ APN-7* 
APQ-13* © APN-9* 
APS-2* APN-19* 
APS-3* ASB-1 
APS-4 = @ ~ASD* 


*Major Components and/or Spare Parts 


ha eae 


InPUT OUTPUT 
TYPE VOLTS AMPS VOLTS AMPS Price 


BDARS: u“ 375 150 $6.50 
POSX.15 4 28 220 08 8.95 
DMIIA 2 7 540 258 3.95 
8.19 12 34 275 110 

500 .050 
DA-3A* 28 10 400 -260 

150 010 

ms 6, 

PET3Cm 28 19 1000 350 
BD 69) “4 28 220 oe 
DAG-33A 18 3.2 450 06 
BDAR 93 28 3.25 375 150 


1 Less Filter. * Reptacement tor PE 94 
PE 94-, Brand New 5.95 


$250,000 WORTH OF TEST GEAR 


Boonton 110-A QXK Checkers 

Hoonton Assorted 111-A Coils 

Hrush BL.1502 Deviation Test Bridge 

General Radio 106-L Standard tnd 

General Radio 107-K Variable tnd 

107.0 General Radio Variable tnd 

General Radio 219-M Decade Cond 

General Radio 546.6 Audio Freq. Microvolter 

General Radio 563-A Output Power Meter 

General Radio 722.0 Precision Condenser 

General Radio 741-8 Modulator Monitor 

General Radio 712-8 Dist. & Noise Meter 

General Radio 712-Pi Range Ext. Filter 

General Radio 740 Cap. Test Bridge 

General Radio 1021-P2 UHF Generator & Power Sup- 
ply 

General Radio V-5 Variac 

General Radio 715-A Direct Current Amp 

General Radio 1000-P6 Crystal Diode Modulator 

General Radio 4487-A Megohmeter 

General Radio 1551 Sound Survey System 

1262-A General Radio Power Supply 

General Radio (021.P2 UHF Unit 

Gertsoh £M.4 Frequency Meter 

Hewlett.Packard 320.A Distortion Analyzer 

Howlett. Packard 400-A AC VTVM 

Hewlett. Packard 425-6 Noise Dist. Meter 

Hewlett Packard 440.8 Wattmeter 

Kay Electronics Dual Mega Marker Sr 

Kay Electronics Mega Pix 

Kay Electronics Mega Marker Sr 

Kay Electronics Mega Sweep 

Kay Electronics Mega Marker Sr 

PRD 904 UHF/VHF Generator & Diode 

Hensitive Research ESH Electrostatic VTVM 

Sensitive Research (OCHI Kilovolt Meter 

Sensitive Research Model F Fluxmeter 

Sensitive Research Model GM Mutual Cond. Dynom- 
ometer 

Sensitive Research Model 8 DC Voltmeter 

Shaticross Power Factor % Standard 

Siemens & Halske Galvonometer 

Signal Corps |-22A Signal Generator 

Simpson 276 Ose. Calibrator 

Spencer Kennedy 212CTV TV Amplifiers 

Sylvania 400 Oscilloscope 

Tare 1051-AR Distribution Amplifier 

Telechrome (603AR1/1605AR2/513 ARM/Rack—Phase 
Detay Line Generator 

Telechrome 1600.AR Cal. Phase Shifter 

Tel. tnetrument 2113 Signal Generator 

12tt Tel. instrument UWF Wobbulator 

Tel.tnetrument 1900 RF Generator 

Tol. instrument (212 RF Webbulator 

Tel. inatrument 1902.A AM/FM Generator 


AN/FRR-3 DUAL DIVERSITY RECEIVING 
EQUIPMENT. Complete set-up consisting of 
2 superhet receivers covering 2-26 mc, a 
10-tube high frequency and BFO panel 
Motor-driven band switching. Entire equip- 
ment is mounted in rack-panel cabinet 
with doors 84 inches high. Mfg. Press 
wireless . .$750 


R4/APR.2. Sean i ‘ receiver; automatically 
ane the apec ' 1,000 me and records signals 

on paper atriy ' vad for single frequency 
ception Operate y 15 v. 400.1600 eps $195 


Tel-tnstrument (210 RF Wobbulators 
Tel-tnstrument 1500-8 Wobbulators 
Tel-tnstrument 1500 Wobbulators 
Tol-instrument 1910 Single Frequency Generator 
Telechrome Type 1051 ARM 5 Chan. Hi-Level Video 
Distr. Amp 
Telechrome Reg. Power Supplies 
Tare Type 5-Channel Hi-Level Video Distr. Amo 
Taro Reg. Power Supplies 
Tare VS.100 Video Line Selector 
Tare DA.7100 Video Line Amplifier 
Telematic UH14-83 UHF Booster 
Telechrome 600-AP Patch Panel 
General Electric AK TOFS Timer 
Harvey 205TS Oscilloscope 
industrial Transformer 1230 AC High Voltage Tester 
tastrument Electronics AC VTVM 
1.8.7. OF X Line Freq. Meter (48-52: 58-62) in case 
Jones 711-N Micromatch 
Landa Electronics 25 Reg. Var. Vige. Power Supply 
Lambda Electronics Reg. Var. Power Supply 
Measurement 62 VTVM 
urement M286 Balun 
rement 62 VTVM 
urement 54Z12 Hi-imp. Probe 
Monaroh 41 Output Meters 
Monarch (4 Signal Generator (Broadcast Band) 
Monarch 60-cycle Multi-Vibrator 
A.T.R. tIOBT Inverter 
Reta Electric 102 Kilo Voltmeter 
Barker Williamson Sine Wave Clipper 
Boonton 509-A 20 db Attenuator 
Boonton 509.68 20 db Attenuator 
Clough -Brengle 182-A Audio Sweep Generator 
Cornett. Dublior COC.5 Decade Cap. Box 
Daven OP 96! Power Output Meter 
Dumont 274.A Oscilloscope 
Dumont 264.6 Voltage Cal 
Dumont 164.E Scope 
Fico 221 VTVM 
Eieco 241 VTVM (incomplete) 
Ferris 10-8 Microvolter 
Ferris 20 B Microvolter 
Leeds & Northruo #1553 Ratio Boxes 
fieneral Radio 404 CS Sianal Generator, 8.340 MC 
TS (3 X-.Band Sianal Generator and Power Meter 
Wavemeter /Monitor 
TS 47/APR VHF Oscillator, 50-500 me, 110 vac, 50 
400 cy 
TS 100 Oscilloscope ‘range calibrator 
Soerry Kiystron Power Supply and Modulator 
TS 15/AP, X.Band sianal generator, 115V, 50-800 cy 
RCA UWF Oscillator, 180.560 me 
General Radio 224 Precision Wavemeter 


9OO00MC TEST SET 


TS.146/UP, Ka 1 

om attenuat 

tooth generator, etc 1 wy enient package. Tower 
upply so well reeu » may be 109-121 volt 
No.1 200 

freq., power 

checks magnet 

T Rand UT « 

band width, chech 


dition Price on Reques 


343 Canal St., N. Y. 13, N. Y. Phone: CAnal 6-4882 - Chas. Rosen 


Mail orders promptly filled. AU prices F.O BL New York City. MO. or check. Only shipping sent C.0.D 


Rated concerna sent P. O. pareela in excess of 20 


pounds will be shipped via cheapest truck or rattles 


CONSISTENTLY HIGH QUALITY 


ELECTRON TUBES 


AT SENSIBLE PRICES! 
Largest stock in the country 


* ALSO « 


Large diversified selection of 


TEST & COMMUNICATIONS EQUIP. 


WRITE 


For latest comprehensive 
catalog and tube price sheet 


BARRY ELECTRONICS CORP. 
512 Broadway, N. Y. 12, WAlker 5-7000 


FOR RATES 
OR INFORMATION 


About Classified Advertising, 
Caled 


Sf, e 1), 1. Gra w _H; [ [ 
fice Nearest You. 


ATLANTA, 3 
801 Rhodes-Haverty Bldg 
WAlInut-5778 
R. POWELL 
BOSTON, 16 
350 Park Square Bldg. 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
530 No. Michigan Ave 


MOhawk 4.5800 
W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rd 
Swifton Village, Apt. 2 
REdwood 1-3238 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg 


SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bidg., Main 
& Akard Sts 
Riverside 7.5064 
G. JONES 
DETROIT, 26 
856 Penobscot Bldg 
WOodward 2.1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6th St 
MAdison 6.9351 


C. DYSINGER 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St 


LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
R. HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St 


Rittenhouse 46-0670 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St 


JEflerson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
R. ALCORN 
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SEARCHLIGHT SECTION 


aT TUBES 


te NEW oe NAME BRANDS & IMMEDIATE DELIVERY 
ALES CO. Hw LOW PRICES + UNCONDITIONAL GUARANTEE 


5750 
$751 
5755 420A 
5763 
$779 
s783we 
S7B4WA 
$785 
CK-S5787 
sala 
S814 WA 
5819 
$825 
5829 


5840 


1108 Venice Boulevard @ Los Angeles 15, California we 


Richmond 9-7644 oe 


Cable Address: JASHELEC Telegraph: FAX 


TISA 
7158 
71SC 
TI7A 
720AY-EY 
721A 
7218 
722A 
723A 
725A 
726A 
7268 
726C 
730A 
750TL 
801A 
#02 
803 
804 
807 
so7Tw 
808 


~ 
” 


- 


aa 
" ovr 


SSSoSSerssszssesssssesesusrscss 


WE-251A 
49. 
WE-252A 7. 
QnK253 
WE.254A 
FG-258A 
WE.2588 
V-260/VA-6310 
V-262 
FP.265 
WE-269A 
*G-271 
271A 
Wwe.2748 
FG-280 
WE-282A 
Wwe.2828 
WE283A 
QK2BIA 
QK2B4A 
WE-285A 
WE.286A 
287-A 
WE.290A 
GB.302 
s04TL 
WE-305A 
SOTA, RKTS 
3088 
-S10A 
-3118 
S12A 
~315A 
-316A 
-319 
-323A 
-336A 
~337A 
338A 
548A 
49a 
350A 


~ 


38.52. 


~ 
ees OORr Ore 
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SYIWGTA 
SZP16 
6ACTA 
6ACTW 
6AKSW 
6ANS 
GARE 
6AS6W /5725 
6AS87G 
6GAUGWA 
6eriw 
6BL6 
6BM6 
6BMEA 
6c21 
604 

6F4 

654 
6J4WA 
6s6ew 
6nKe 
6LéwGe 
6L6yY 
6sK7w 
6SL7W 
6SU7TGTY 
6X4WA 
6xsw 
6X5wGT 
7uUP7 
7YP2 
SRC-12 
12Av7 
120P7 
12GP7 
128P78 
M-13 
BL-15 


OA2 
OA2WA 
OAS 
082 
OB2WA 
OB83VRS0 
oD; 
1AD4 
eL.cis 
1822 
1823 
1824 
1B824A 
1826 
1827 
1829 
1B32 
1835 
1836 
1840 
1842 
1844 
1845 
1847 
1851 
1858 
1862 
1B63A 
1N218 
1N21C 
1N238 
IN23BM 
1N25 
1N26 
1N28 
IN 31 
1N32 
1IN38A 
1N40 BL-16 
1N42 PG-17 
1N46 ° ‘ RX.21 
1N52 ‘ J P322 
1N63 J HK24 
1N69 ’ 2 2%ATGT 
1Pp21 i ’ 2E6WG 
1Pp24 . RK.28A 
1P25 BK2D 
1p 28 VR33 
1P30 357 

1Vv5 0-42 
1WS5 RKA7 
122 v-50 
2AP1 V-50XR 
2AP1A HK-54 
2A$15 QK.-s7 
2822 Qn-59 
2824 4522 Qn-60 
2C33 4326 RK 60 
2C35 4327 J QKel 

2C 36 /8468 4528 a RK-61 
2C39A sealed 4529 0.00 QK-62 
2€40 4530 , HY -65 
2C€42 4531 . RK-65 ‘5023 
2C43 4332 . FG-67 
2C44 45u ¢ HY -69 
2C46 4542 4 RKR-72 
2C50 4550 RKR-73 
2C51 4552 FG-95 
2C€52 4563 ML.-100 
2C53 4364 100TH 
2021 4PREOA wei0io 
2D721W 4X150A weio1r 
2029 4x1500 FG-104 
2624 4X150G6 FG-105 
2€25 4x250M F-123A 
226 SABP1 F-128A 
2€27 5ADP1 FG-154 
2632 ; cse vrise 
2641 SBP2A FG-166 
2421 ’ 5SCP1 fG-172 
2522 5SCPIA QK-121 
2331 5CcPT HF .200 
2532 J SCPTA WL -200 
2533 SCPIIA QK202 
2534 $C 22 203A 
2336 SIP 1 2044 
2339 SJPIA 205F 
2548 55P2 207 

2549 53P4 211/VvT4c 
2550 SIPS 712€ 
23951 SJPLIA WL-218 
2554 5MP1 CePrz720 
24555 SNP1 4221 
2556 SRAGY K233A 
2361 SRAWGA QnK23s 
2561A SRAWGY QK-243 
2362 SY3woT QK-249 
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SPECIAL 
5” DUAL GUN TUBE 


Long persistency face, P7 screen 
Value at $200.00. This tube has 


been rejected for military use 


Fully 7 
Guaranteed . 


VACUUM CAPACITORS 


’ $993, TE-10 
6 mmid 32 KV 8.00 6005/6AQSW 
50 mmfd. 32 KV 8.00 6021-A 
75 mmfd. 20 KV 10.00 


100 mmfd. 20 KV 12.50 
Also Other Values 
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WE.355A 
Wwe.3568 
WE.359A 
368AS 
SB5A 
WE-388A 
WE-393A 
WE.-394A 
WE.396A 
FP-400 
WE-403A 
WE4038 5591 
WE-404A 
WE-403A 
WE.-407A 
WE-408A 
WE-412A 
GL-4l4 
we-4168 
417A 
WE-417A 
WE-418A 
WE-421A 
WE-422A 
WE-423A 
WE-428A 
GL-4MA 
WE.438A 
4458 
WL-456 
AbaA 
x-481D 
CKSOIAX 
RH-507 
508 6246 
$27 
WL.-530 
559 
CUES78& 
5798 

583 
KU-610 
KU-627 
KU-628 
WL -652 
HK 654 
GL-672 
WE-701A 
702A 
WE-703A 
WE-704A 
WE.-705A 
TO06AY-GY 
7078 
WE.708A 
WE.709A 
714A 


= 
~ ww 


= 
y 


4c27 
4C2B 
4c35 
4021 
4627 


~~ 


8308 
832A 
ai4 
8% 
sis 
hal 
a45 
849 
851 
452 
bol 
865 
872A 
AAA 
GL-sa9 
GL-689A 
891 
892R 
902A 
902P 1 
905 
917 
919 


- 


5643 
5644 
5645 
5646 
5647 
5650 5981 
5651 60%, 
6654 6097 
5654/6AKSW 6099 
60%. b 6100 
5656 6101 
5657 uy 6110 
5663 6111 
$665 6112 
667 6116 
5670 6117 
S6TOWA 6130 
5675 61s4 
5676 61 
5683 6147 
5686 61599 
$687 6161 
S68TWA 6169 
922 5691 6177 
927 $692 6189 /12AU7TWA 
935 ¥ 5693 6201/12A TTWA 
957 56964 6205 
958A 5702 
959 5702 WA = 
91 5703 6242 
CK-1005 S702 WA 6264 
CK .1006 $704 VA-6310 V200 
CK.1007 5718 6339 
1279 5719 6533 
HY1269 5719A 6788 
15007 RK-5721 
1603 $725 /6AS6W soo2R 
1614 50 65725/6ASew 8012 
1620 00 61487 060 s025A 
1622 00 $726 6ALSW 60 9601 
1623 25 $726/6ALSW 9002 
1624 15 6097 25 
1625 % $777/202W 59 9003 
1626 25 «5744 00 «9006 
1631 1.00 5749/68A6W 25 178461 


THIS IS ONLY A PARTIAL LISTING CHECK WITH US FOR YOUR REQUIREMENTS 


sands of other types in stock RECEIV All prices FOB. Los Angeles subject to 
' ‘ Dept. C-2 F ; 
TUBES! We carry a complete fir stand 1108 Venice Bive change without notice. Minimum order $10.00 
rd brands only Los Angeles 16 Check with us for items not listed 
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California 
SALES CO. 


ELECTRONICS — February 1, 1957 





SEARCHLIGHT SECTION 


SAVE UP TO 70% 
OF 


ALL COMPONENTS 
1ST QUALITY AND 


i ime eet 


FROM ONE OF THE 
WY teste ie ti 3) 


INQUIRIES FOR ALL YOUR 
ELECTRONIC NEEDS 


SYNCHROS 


COMPLETE LINE OF COMMERCIAL Re 
ARMY AND — TYPes 
ICT ° $22.50 


a. : ; SSG, 


6G 
6DG 
6HG 


8002R . B iB 
$12.95 Ea , 2306 


251F1 
RECKIVING 


WHOLESALE COST 
COAXIAL CONNECTORS 


PL-209 
80-24% 


100% GUARANTEED 
TUBES 


NEW-COMPLETELY GUARANTEED 


Ga: Me baat 750TL 


Ri a eee 
TEST EQUIPMENT 


21 FREQUENCY METER 125KC to 
20,000K¢ Accur. .05% “$115.00 


TS-33/AP FREQOL ENC Y METER 8700 
9500MC—Accur. .039 *$145.00 


8 
ss 


G-56 
(7-44 
G-45/1 


$19.95 Ea 


TS-34/AP OSCILLOSCOPE S0cps to IMC 
Portable *$195.00 


LAE-1 Signal Gen. (510-1300MC). $225.00 
LAF Signal Gen. (90-600M‘ *$325.00 
LAG Signal Gen. (1200-4000MC). $375.06 
LP-5 Signal Gen. (9.5KC-SOMC). .*$425.00 
Measurements 791) Pulse Generator $165.00 
Waterman 1 Rukscope 5-12-B $325.00 
Hewlett Packerd 325-B-—Distortion Ao 
alyzer “$220.00 
Dumont 208 Oscilloscope *$ 80.00 


complete Listing « 
Approved Conne 


FG-172 
$15.00 Ea. 


FULL LINE Of 
POWERK TURE 
STHON 
ABLE 


waSiSSse 
Sasssses 


25i1Gl 
TYPE “J” POTENTIOMETERS 


2 Watt Carbon 


Full Range of Values Available From Stock 
for linmediate Delivery 
Bingle Type J Unit 
Dual Type 34 Unit 
Triple Type 33 JJ4 1 nite 
SEND FOR COMPLETE 


rUnE 

MAGNETRONS, KLY 
CHYSTAL DIODES AVAIL 

AT SIMILARLY LOW PRICES 


IMMEDIATE 
DELIVERY 


KOLLSMAN SERVO MOTORS 
WITH TACH GENERATOR 


440 KPM-S Watt 


NY OTHER TYPES IN STOC K 
QUOTATIONS ON KEQUESI 


5 .95 Ea. 

2.95 Ea. 

5.95 Ea. 
LISTING 


PRODUCTION 
QUANTITIES 


PRECISION POTENTIOMETERS 


50K 10 Turns 6 lAnearity 
y yn Dyke inate. Miniature T ype 
din x 21/0 be 

70K 10 roe 0.1 Lanearit 
tithe Mi yt 

10K 25 Turne 6 i Linear 

Helipet 

10K 10 Turns 6 Li 

Helipot 

20K 10 Turns 6 | Linearit 
Hel $7.50, Ea 

2K 9" Turns 0 nearit . 


PULSE TRANSFORMERS 


OVER SO TYPES LOW AND HIGH 
POWER TYPES IN STOCK FOR 
IMMEDIATE DELIVERY 
MFD. BY UTAH, G.E., RAYTHEON , GR $7 72B 1KC Hummer 9 
PHILCO, WESTINGHOUSE, WESTERN | GK 668A Decede Kes. —.1 Stepe.. 
ELECTRIC, ETC GH 668B Decede Kea —.1 

132A W2F TP GR 700P1 Volt. Divider 

1344BW2F 7P4 6.95 713B Beat Freq. On 

176A W2F TP1O 715 AE DC Amplitier 

139DW2F 7P13 20A Het. Freq. Meter 

148DW2F 7PAS 22N Precision Capacitor 
Output Utah X124T2-9262 723C VT Fork ihé 
».5V/1000 KPM $59.50 Ea Utah X189T1-9278 726A VIVM 
162315-0410120 Motor-26V-400 Cy GE. 68G828 S 727A VTVM 
1500 HUM 045 Watts Out G.E. 68G627 16. ems 

fo 50 Ea 


¥. 06.34V/1000 KPM SEND US YOUR INQUIRIES 
SOUND POWERED PHONES 


GENERAL RADIO 


GR 2221, Precision Condenser 1S00MMF 
* 


Battery Oper.) 


$7.95 Ea 


ae w except where noted *( Excel 
leat Used— Guaranteed 


24KVA POWERSTAT 
Superior $649 
Input—115/230V 60 cy. | ph 
Output—0-270V 9 Amps 
Brand New 


Special Price $37 50 Ea 


LECTRONIC 


RESEARCH LABORATORIES 


715-19 Arch St., Phila. 6, Pa. * MArket 7-6771-2-3 
Cable Address: LECTRONIC, Philadelphia 


46.95 Ea 


POLYSTYRENE CAPACITORS 
Head and Chest Set a 
U. S. NAVY TYPE “M” oe 


Headset IMFD 

20 Ft. Cord Mid. by Western Electric 
$14.88 ea 

Handset 


$9.48 ea. 


$19.50 Ea 
Tolerance 


46.95 Ea 200V DCW 


500V DCT 
$7.50 Ea. 
$12.10 Ea. 


Brand New 


Heavy Duty (noludes 
+“ os ea" Chest Mike and 
few i 


Hi CURRENT 
FILAMENT TRANSFORMERS 
AMERTRAN TYP! W-PHI-105 126y 60 
I ph-SEC.5V. 190an KV Ins f of} |. rh ; 
KENYON 14940 rh 105-12 y toe : stoned — 


I ph Sit iV 115 amp Ea. $19 56 
MIL-T-27 Type PEL K0V 50/60 wy Special Discounts 
5h. BV 10 AMP 10 KV Laos Ea.4 W256 


TS. 10 Type S$.P 


Mihi meat | 

A COMPLETE 
LIST OF SURPLUS 

EQUIPMENT 


hh with order 
1 All prices net F.O.1 


bal. C.O.D 
i ware 
without 


on Quantity 
Purchases 


CONSISTENTLY HIGH QUALITY 


ELECTRON TUBES 


AT SENSIBLE PRICES! 
Largest stock in the country 


* ALSO « 


Large diversified selection of 


TEST & COMMUNICATIONS EQUIP. 


WRITE 


For latest comprehensive 


~ KOILED KORDS 3 wires $126 


22 inches long stretches to 9 ft j ft equip't 
tAmoG.e ~ Mere ury Switches, 2for $1.00, 12 for $5.00 
5 Amp Durakool Mercury Switches, 2 for $1.50, 
8 for $5.00 


\ ARIAC s 
w 200-B 


HAND WOUND (0 See 
Min. TIMER SWITCH 


to 24 
$1.45 


G.E. Switehett 
SA, Su pettes os 115 V. AC RELAYS 6 Watt Most POWERFUL 


10 for $6.00 100 tor “ss0 DPDT $2.90 TELECHRON MOTOR 


oe —_ _ 110V 60 Cy 


TELECHRON Motors Go hepppeenge 


RPM $2.90)1 RPM 3.95 
,RPM 3.9013 RP. Hr.. 2.85 


. . 1 AP. 2 He. 2.60 
+ RPM 2.901) RP.i2Hr. 3.2 


4 6 RPM... 3.16160 RPM 4.85 e 30 RPM 2.61 
i RPM 0 Cyotes, $1.65 ; ' , “oO 
Laboratory Special | of Each Motor $25 tOy RPM 1.00 


EE ee ee -_ 60 cyil RPM 1.00 
| GONIOMETER | 


$10.00 
$6.50 


catalog and tube price sheet 
BARRY ELECTRONICS CORP. 
512 Broadway, N. Y. 12, WAlker 5-7000 


HAYDON TIMING MOTORS 
$2.60 





HANSEN Synchron 4 rpm $4.24 
TYPE CFT-47372 — 250 to 1500 KC CRAMER 4 rpm $4.65 


New Advertisements 
received by February 5th will appear 
in the March subject to space 
limitations 

Classified Advertising Division 


ELECTRONICS 
New York 36, N. Y 


AN CONNECTORS 
ING Mea, FROM STOCK = pporeryrass 


Let us quote on your requirements. 
All comply with gov- Cadmium or olive 


drab finish. 





oat DELCO 
64 K Dey St rs 
New York 7, Ma . 
N.Y 


PLEASE : INCLUDE POSTAGE 


=] 


LS. hee 


Ist issue 


P.O. Box 12 





a ‘@ 
ee ee (J me nb) 
99 MURRAY ST.. NEW YORK 7,N. Y. 
WOrth 4-2490-1-2 


ernment specifications 


February 1, 1957 — ELECTRONICS 





SEARCHLIGHT SECTION 


CONDENSERS | SPECIAL PURPOSE TUBES 


OA2 


4 mfd.—600 V......$.95 OA3/VR75 


Inverted cylindrical cap. single term Mount OA4G 

through %” hole in chassis Hardware in- OAS 

cluded Factory cartons. Qua. disc 082 
OB3/VR90 
OC3/VRI05 


16 mfd.—600 V... .$1.89 aca 


Dual 8 mfd oil filled cond. hermetically sealed 1AD4 
and packed Tobe type PT-SC-I1 measuring 1AE4 
Fg" x29" 2%" Stud motg. centers 2”. Plugs 1AF4 
into standard four prong socket 

1AG5 


1822 
1823 
1824 
1835 


Mid Volts Price 1B35A 
2000 ’ ISKV PUR P21 
2500 . 5 220AC 1.19 1?22 
3000 S30AC 1,39 1P28 
5000 . 1000 K 
7500 1500 2aP1 
O12 25KV 12.5KV 5000 ; | 2APIA 
O15 16KV 14. 25KV . | 20% 
02 8000 ‘ — 
02 9000, & | 2699. 
02 20KV 2x.5 600 ‘ 600 
025 5SOKV 2x.5 9000 . S30AC 1.69 2€40 
‘03 7500 1__500 : 1000 1.95 2€42 
03 16KV 6. 6 1500 2.95 243 
a ne I T1000 °° 2000 3.50 2046 
+4 7500 1500 “99 6 7500 63.50 # | 2C50 
- 2000 fF —Tioac 6] | 251 
;. 2500 252 
08 1 600 
l 1000 - 7 800 p 2C53 
8 600 2021 
4 


os 
wv 


WE-420A 7.50 S6%A 
446A 50 5637 
4468 5638 
450TH 5639 
450TL 5639A 
464A 5640 
CK -SO3AXK 564) 
GL-575A 5642 
631-P1 5644 
WE-701A 5645 
7076 5646 
7158 5647 
715¢c 5650 
717A 5651 
TI9A SOSIWA 
721A 5654 
7216 5656 
723A 6 5663 
WE.725A 5670 
726A 5672 
7268 5675 
726C 5676 
5678 
5665 
5686 
5687 
5687WA 
5691 
5692 
5693 
5696 
5703 
5719 
5720 
5725 
5726 
5727 
5728 
57H 
5740 
5750 
5751 
$755 
5762 
5763 
5771 
5787WA 
5796 
5798 
5800 
5801 
5803 
5614 
S814WA 
5827 
5628 
5829 
5830 
5840 
5842 
5847 
5876 
5as' 
922 5886 
923 5902 
927 5915 
GIIA 5972 
956 5933 
958A SOSIWA 
959 ; 5948/1754 
991 /NE.16 5962/8S.101 
CK.1006 5963 
1500T 5964 
1608 5977 
61) 5979/8S.1 
1614 59860 /BS-2 
1619 5981/5650 
1624 6005 
1625 6021A 
1846 6097 
1945 60% 
2000T 6073 
2050 6087 
5528 6098 
5550 61% 
555) 6189 
5552 6201 
5553 6280 
5556 678 
5557 8007R 
5556 8005 
5559 BO12A 
5560 6013 
5564 BOA 
5610 8020 
5632 8025 
5633 9001 
5644 9002 
5635 9004 
56% 9005 


4C27 7.50 VX.328 
4C33 75.00 FG-33 
4c3s VX-33A 
4627 357 

4j%8 3516 
4399 Vx.41 
4546 FP.54 
4352... HK -54 
4461 VxX-55 
4X100A -G.57 
4X150A RK-60 
4X 500F RK.61 
SA6 RK-65 
SABP! FG-67 
SAP! HY.69 
EL-58 RK.73 
ser) RK.75/ 307A 
SBPIA 757k 
SBP2A FG-81A 
5€22 FG-95 
SCP! 100R 
SCPIA 100TH 
5CP7 vu-1tis 
5CP7A WE.121A 
SCPIIA WE.122A 
5CP12 WE.123A 
SFP 14 WE.124A 
SGP) vt.-127 
SHP! F-128A 
SHPIA VxXR.190 
5329 vT.-158 
5330 FG.172 
5JjP1 FG.190 
5jP2 HF.200 
SJP2A CE-203 
5iP4 203A 
SIPSA WE.211D 
SIPIIA 233 

SLPt CE-235A 
SLP2A FG-235A 
5R4GY WE.242C 
SR4WGY QK-243 
SRPIA WE.244A 
SRPIIA WE-245A 
5SP1 We.2498 
5x3 WE.249C 
SxPI 250R 
5Z2P7 WE.251A 
5Z4P 11 WE-253A 
EL-CéJ WE.254A 
EL-CéL WE.257A 
EL-6C FG.258A 
6AC7W WE.2628 
WE-6AK5 FP-265 
6AK5SW WE.2676 
6ALSW WE-268A 
6AN5 WE.271A 
6AQ5wW Wwe.2748 
6AR6 WE-275A 
6AROWA WE-276A 
6AS6 WE.282A 
6ASOW Wwe.2828 
6AS7G WE.283A 
6AU6WA WE-265A 
6C21 WE.286A 
6F4 WE.287A 
644 GL.299 
6J4WA WE.3008 
6j6W 304TH 
6K4A wO4TL 
614 307A 
6L6WGA WE-310A 
6L6wGB WE-3ITA 
6Q536 Wwe.313CD 
65J7WGT WE-316A 
6SK7W WE.323A 
6SK7WA we.3238 
6SL7WGT WE.328A 
6SN7WGT WE.336A 
6SU7GTY WE.338A 
6X4WA WE-339A 
6X5weT WE-347A 
78P7 WE-346A 
7BP7A WE.350A 
7cP1 Wwe.3506 
7HP7 WE.352A 
7MP7 WE-354A 
10KP7 WE-355A 
12A6 3716 
12AP7 WE-388A 
120P7 WE.393A 
12GP7 394A 
FG.17 396A 
RK .20A -403A 
HK.24 404A 
HK -24G 409A 
26E6WG 4168 
26Z75W 417A 
-G-27A ATA 
-G~32 418A 
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Ol SOKV 
005 ISKV 
005 25KV 
005 SOKV 
Ol 1500 


auBsouun 


SSSSsscsscs 


- 
CRESUSSBOUROWNBENLON == 
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i 

I 

i 

1 

i 4000 

i 5000 “ 

l 6000 " 1000 . 2021W 
i 6000 bs 1000 2€22 
I 7500 . 

i 1OKY 2595/8 1500 3.65 | 2020, 
i ISKV 4 2000 6.95 

I 

i 

i 

1 
2 
i 

i 
2 


NON LON HK 4H KU NNN OUsN NN 


SESSSSSSSSSSSSSS 


I 
i 
1 
Jl 
1 
1 
i 
I 


VNnnnn 


20K V 8 2500 3= 9.50 | 2426 


eKY See0 Cx ooo 201 | 2351 
osKV , 2x8 600 1.89 2351 


SOKV 4x8 600 3.85 24552 


«1.25 7500 20.00 4 
‘ : P 1OKV PUR] 24553 
5 S30VAC 49 2554 


5 ISKV 49.50 5 6 
252 600 «1.75 2555 


55 
2456 


600 75 2459 
orn A . 600 1.50 2461 
ae , 1000 3.75 2J61A 


‘ 1500 4.25 
aoe e 2000 «6.35 2462 


: / 2500 10.95 2462A 

5000 _ 22. 4000 PUR 2464 

2 7500 23.25 5000 we 2K25 
2 1000 3. 

25 1500 1OKV $9.95/i55 loKV PUR ae 

25 2000 1000 98 660AC 3.95 


2 
3 
25 3000 45 3 2000 _2.50 660AG 4.25 2K 30 
25 4000 5 4000 oe 5 440AC 3.85 2K33A 
[ae cooo — aa] 8000 _ 9.8815 tomo ae 2K 
25 1SKV 15.9814 000 75h SOA OB 2K35 
25 20KV 19.95 [4 OUTTA 98||50 330AC 3-28 2K41 
25 25KV 40.00 2 « 2K45 
1000s «1,0 0 1.98 
3 2000 #8649 1500 = 2.6$ | 2 1000 = s«4§.95 2K47 
235 °2000—= 2000 «= 3.758 2500 13.50 2V%6 
2x4 7500 5.25 4000 17.50 3ABPI 
5 600 39 5000 24.95\42 600 4.75 GAPI 
7500 =§9.50 50 SS0AC 6,50 ‘ 
1OKV 74.50/80 4000 45.50 JAPTIA 
TRANS. MICA CONDENSERS =. 
Mid Wvrde Price Mid Wrde Price Mitd Wvede Price ome 
00001 600 .20),0004 2500 .29|.004 1200 .49 3824W 
000024 2500 . 0004 5000 1, 004 2500 .91 3B24WA 
000025 1200 . 00047 2500 « 005 600 = .35 3825 
00003 600 . 0005 «4600 =, 005 1200.45 3B26 
00003 1200 ,. 0005 1200 . 005 2500 .98 1828 
00003 2000 1, 0005 «862500, 005 1000 1.65 
00003 2500 .35|.005  30001.25/.006 600 .36 3829 
000047 2500 .30).0005 5000 006 1200 .55 1BPy 
00005 600 . 005 500 006 $500 1.65 EL-3C 
00005 1200 .29 .0062 000 0062 2500 .94 €L-C3J 
00005 2500 . 00068 2500 . 0075 3000 1.75 EL-C3JA 
00005 3000 1. 00089 1200 . 008 600 =—.35 
000051 5000 1, oot 600 4 008 1200 .57 3C23 
00007 2500 .26 .001 1200 . ol 600 «(AB 3€24 
000075 5000 ool 2500 ol a 3€33 
0001 600 ool 4500 ol 1200 .69 3C45 
0001 1200 . 001 $000 ol 1250 69 3D21A 
0001 2500 . 001 8000 3. ol 2500 .94 
0001 5000 1.9% 0015 600 .23/.012 1200 64 | 3022 
00015 600 . 0015 2500 .§3|.014 600 )=—AS IDPIA 
00015 2500 . 0015 5000 2.25) 014 1200 .64 3€22 
00015 5000 1. 002 600 =««.27| 015 600 ~=—.S5 | 3629 
0002 600 . 002 1200 .39 .015 2000 1.75 | 9EP7A 
0002 1200 . 002 2500 .63 [02600 2 
0002 2500 .34| .002 5000 2.25 re oe a 3GP 1 
0002 5000 1.95) .o02 6000 2.40 | 02 1200. JHP 14 
00025 600 0024 «5000 2.25 92. 2000.98 3421 
cons al ost Sa ae | 
25 2 of 7 w 
00025 2500 38, C022 = 1200 A203 1200 1.18 3JP 1 


2900 


00025 5000 1. 03 2000 1.98 35P 12 
‘ooozt i200 °:27/:203 $00, :23| 039 oo cer | | 3K27 
00027 2500 . 003 2500 .73/ 9°. 1500 1.95 aKPT 
0003 600, 23003 = 3000 1.65/02 288 2-98 | ©3X2500A3 
0004 600 003 «5000 2.25\2,1 250 1.98 4-654 
-0004 1200 .29| 004 600 =.29)| 115 000 4.65 
BATHTUB CONDENSERS | 
— ALSO — ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 

PILLAR MICA & CHANNEL CONDS 

CARBON & WW. POTS 

POWER RESISTORS & RHEOS 


MONMOUTH | .....,,, WESEETM ENGINCETS 0.1.0 


en dollare cannct 
RADIO LABS shipping point be processes 
Box 159 Long Branch 6-0121 Oakhurst, N. J - ELK GROVE, CALIFORNIA wes ones 


Art Hankins, Owner GEORGE WHITING, OWNER 
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SEARCHLIGHT SECTION 


PaPaBESHa AAA AEB AL a 


ABBA Aarti eae Bo 


ane “hahha 
Ant is/va7 Tranemit. 
We 7RAC 

A ¢ 5 
Complete 
5 


pase oe 
Bubject to Inapectio 
“ F inne GAN. 49 Washington Ave Littie Ferry.N i 


VANTED 


We will buy the equipment listed below 
REGARDLESS OF CONDITION! 


Special Price Paid For R. C. 286 Antenna 


JUNCTION BOXES 
CBY-62018—-CW-22081—-CBY-62008A 


RELAYS 
5059R—-5058—-5055---5053M—-5053 
A-18259—Antenna Switching Relay Box 


TUBES 
35T 
450TL 


TRANSFORMERS 
D 163248-—RET. D 163250—-D 163254-——D 
D 165964—KS 9273—-KS 9012-—-XS 9536 
KS 9608-——KS 9602——-KS 9605—-KS 9117 
KS 8984-——KS 9153—-KS 8983-——X 330005- 


AIRCRAFT SPARK PLUGS 
RB-19R-——-RB-485S2—-590 S2—-613 52 
RB 5/5-—RB 23-R—-RP-43-S—-63-S*—-64-S 
AC-181—-AC-281-—-RB-212 $2-——-RB-312 S2 
RZ-14-R—-R-214-—RB 27-R—-RB-23-—RS 19-2R 


We also purchase new or used magneto points 


RADIO and ELECTRONIC SURPLUS 
14000 Brush Street © Detroit 3, Michigan 


Phone: TOwnsend 9-3403 


CBY-23049 


#10 
BC-408 


Price Bros. Relay 
BG-AN-198 


53A——VT-127A—-WL-530-——100TH-——-250TH 


15E 


Eimac 


750TH 


162899 

KS 9336 
KS 9607 

A 14987 


D 183254 


RD 5/3-——RB 5/4 
LE-44-—LE-45—-LS-48 
RC-9R——-RS-14-1R 
RN-5/3 


RB 5/2 


WANTED 


Trans. uu 348 Reo'r Modified Current purchase of 
$175. 00 


RECEIVING, TRANSMITTING AND 
SPECIAL PURPOSE RADIO TUBES 
Send special offers with net price and 
types to 


W -1682 
m & Class. Adv. Div., P.t 


ec 348 Reo'r Unmedi 
$125.00 50.00 
Alt $175.00 
Trensoeiver 


x rT: - | Transceiver 
$300 


BC.342 Reo'r 


6C-312 Ree'r 


$325 
/ARN-7 Radice Com 
3 178 1.16820 tnd 


Electronics 
x N.Y 


A BARGAIN FOR YOU ina.... 


SO LA nae 


TRANSFORMER 
End 


Fluctuating 


the factory price of a l-input 2,000 VA unit! 
And here bonus! This Air Forces 2,000 
Line 


s another 
VA overstock, Sola Cat. No. 30768, has 4 inputs! 
99-125 V., 190-250 V., 60 cy. or 50 cy. Isolated 
secondary is constant 115.0 V 19 
load to full-load of 17.4 amp 
a 220:115 V. step-down 
$147.50 off the factory |-input price! 


Beant new in 


from no 
So, if you choose 

And slas h 
f Ship wt 


bt a $97." 


EXPORTERS: Note choice of 50 cycles 


THE M. R. COMPANY 


P.O. Box 1220-8 Beverly Hills, Calif 


BWABABABABABARALSBALBAES 


use if as 


4a 
Pasco 


original weed box 


254 Ibs FOB 


438 


‘ 
\ 
\ 
a 
‘ 
8 
. 
\ 
. 
\ 
» 
. 
. 
as 


we will pay you 


TOP $$3$.¢¢ 


for an AN/ARC-3 


Also pay fabulous prices 
for R-77/ARC-3 & T-67/ARC-3 


Phone us collect on 
ARC-3 compenents ° 


STanley 7-0406 
What else do YOU have? 


BC-788? 1-152? 
R5/ARN-7? RT-18/ARC-1? 
TEST SETS TS? ETC.? 


ARROW SALES, INC. Dept. E. 


7460 VARNA AVE., NO. HOLLYWOOD, CAL. 


CASH PAID! Sell your surplus elec 

, tubes Want 
unused, clean tronsmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, 
Broadcast, etc Also want military & commer 
cial lab test and communications gear We 
swap too, for tubes or choice equipment 
Send specific detalis in first letter. For a fair deal 
write, wire or telephone: WAlker 5-7000 


tronic 


Barry, 512 Broadway, New York 12, N. Y 


MAAAAAAAAAAAAAAAAAAAAAAAL 
WE WANT TO BUY! 
BC-224, BC-348 RECEIVERS 
ARC-3 BC-788 R5/ARN-7 
Cash or trade. Immediate action. Top $$$! 


HARJO SALES CO., Dept. B 
503 N. Victory Bivd., Burbank, Calif 


Mn Ms i i tn A A in a nt ns 


Desire to purchase three each 


Signal Generators, General Radio 8050. 


Reply H. FINNEGAN, 49 Washington Ave., 


Little Ferry, New Jersey 


NEED METERS? 


STANDARD or SPECIALS 


ANY QUANTITY—NEW—MILITARY 


FOR ELECTRONIC—MILITARY 


ALL 
METERS ':,, 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


76-14 Woodside Ave. 
Elmhurst 73, N. Y. 
CAA No. 4264 Ltd. HA 9-2925 


MAKES—MODELS 
RANGES—SIZES 


REPAIRED 


February 1, 1957 — ELECTRONICS 





SEARCHLIGHT SECTION 


ee SCR-536 HANDI-TALKIE 
ee —— Freq. range 3.7.5 Sme eorystal controtled 
7” Upright 7 battery operated handi-tatkie The range 


a Table Type of this equipment is approximately 2 miles 
a el a || 87-17 124th St., Richmond Hill 18, New York, N. Y We can supely these sete 00 your sseeiied 
iu Plotting Table ’ ’ ’ ; freq. Completely reconditioned and guar- 
“ es. Phone Virginia 9-8181-2-3 anteed 

-12” Upright R.H.1. IND OVERSEAS CUSTOMERS CALL US DIRECTLY BY TELEX OVERSEAS WE CAN SUPPLY OVER 1500 
indicators are | 10v 60 cyc TELETYPE TWX NN. Y. *4-4361 OF THESE SETS 


AN/APR-4 AN/GSQ-1 SPEECH SCRAMBLER MISC. EQUIP. 
38-4000 MC RECEIVER Be ten aan S ae SCA.aet-A 1bc30 cae airectien Onde 


equipment utilizes coded cards in each terminal equip sé $00 40-48 me watkie-tathie 
ment Untess the properly numbered card is inserted s¢ 199 1.5 me-t8 me mobile radio 
on the receiving end the speech can not be unscrambled sé 199 1.5 me-t8 me feild radio 
This provides an excellent privacy system 4M VDC in s( 508.528 28 me FM tield radio 
put Mig. Western Electric sé 608-628 10 me FM field radio 
AN/TPS 1B sf 105-A feild radio 
- St Hyd feld radio 

200 MILE AIR SEARCH RADAR AN ARN.-6 Airbourne DF 
The TPS-IB is a very late type L-band mobile or AN ARN: Airbourne O.F 
portable air search radar This set will detect aircraft an oe » Loran 
up to 200 miles and up to 40,000 ft. The set is com A- 01 pulse anatyzer ' ‘ 
posed of small portable carrying cases that are bolted AN/APA-17 300-10,600 direction 0 
together to make up the set. A?” P.P.1. and a 5” ‘A AN/APR-1 384.000 me receiver 


> . 
scope are provided. This set is in use by the Air Force AN APR.5 1.000 4,100 me receiver 


AN /APR.6 4,000.10,000 me receiver 
and Marine ¢ »m , $ ave > 
ane arine Corps. Complete sets available. P.O.R AN/ART.3 THRU If jammer 


RDO AN/TPS-3-AN/TPQ-3 AN/ARQ-1 THRU 12 jammers 
AN/APQ-2 THRU & jammers 
NAVY SEARCH RECEIVER | apsearen Wy lyon ane tracking + ro , The AN AN/PRT jammers 
*S-3 is a 600me airsearch portable radar he set has “ra « 

The RDO is a very elaborate radar * a range of 120 miles on aircraft up to 40,000 ft. This ae an ane 206 ee eT es set 
search recsvver greatly improved » ethasa?7” P.P.1l. anda § A’ scope. The AN/TPQ-3 AN/ARG 27 200-400 me radio set 
over the APR-4. The set uses : is a modification of the AN/TPS-3 to provide mortar AN/APS.2 THRU 34 alrbourne radar 
APR-4 tuning units, but is much and artillary shell tracking and plotting. A computer AN PRC.6 handi-tathie FM 
more versatile, having input metering. 0.B. output is provided to compute shell trajectories and provide ir AN /PRC.&. 9, 10 walkie talkie FM 
meter, automatic noise limiter, and greater selectivity formation for counterbattery fire. This set is com AN /GRC-9 field radio 
and sensitivity The RDO is recommended when only pletely portable and can be set up in the fleld in a few AN GRE a FM field mobile radio 
the very best will do. Input (10v 60 cye hours. Complete sets avail. P.O.R AN TXC.1 page printing facsimile 


AN/TRC 1 3 4 AN/TRC 7 100.156 mo walkie talkie . 
P Ree AN UPN j. 4 radar beacons $ & X Bands 
AN/ASQ 1 AIRBORNE MAGNETOMETER 100 MC RADIO-RELAY EQUIPMENT a on o6 % radar beasene 8 Band 

SCS.5! instrumeat landing systems 


RC-1158 75 « arker ground set 
SA. SC. SK Sx 


><<<<ccc 
rx -OaMmoO 


This is an airborne chart recording magnetometer. The The AN/TRC series is a mobile portable set for duplex 
set consists of an amplifier, oscillator, detector head or simplex radio telephone point to point communica 
chart profile recorder, power supply The equipment tion This set will operate with the Cf series carrier 2 ee 
has a sensitivity of 2 gamma The AN/ASQ.-!I records systems to provide multi channel operation The TRC Norse and fi id 

on an Esterline angus recorder disturbance in the operates on 100 MC with an output of 10-50 watts. The Commercial mobile 
earth's magnetic field An indicator is provided that set is crystal controtied. Complete sets avail. with all "a i cednena. id A 
Gives a bearing on a magnetic disturbance input is components. input 110v 60 cys — - 


DC. Weight about 130 Ibs Test sets TS.1 THRU 800 


CARRIER EQUIPMENT We speclallze In radar and radio, countermeasures equip. 


——_— 
SHORAN CF-t 4 CHAN VOICE AND TELEG TERMINAL Spare parts for all types of radio and radar equipment 
SS 


1i5v 230v A.C. t2v DO. ~ 

7 We have many tate types of MIL equip. made afte: 
OF. CHA » AND , 

AN/APN-3-AN/CPN-2 tal tk anak eee ee, See : 


ae a 
The AN. APN-3 and AN-CPN.2 are Precision distance CF-3 4 CHAN. INTERMEDIATE REPEATER I i5v, 230 Many tynes of AN /types of test sets in stock ~ 


neasuring installations This equipment operates or A.C. ia D0 if what you want is not listed write anyway 
22 CF.4 CARRIER CONVERTER. Used to adapt the CF.-t = 


> me The range is 250 miles with an accuracy of 25 


feet. This equipment is widely used by geological com and 2 for operation on a simple 2 wire trans. line in AN/ARC-1 2 


panies for prospecting and mapping Power input is stead of using spiral 4. tiSv, 230v A.C. t2v O.C 


110v 400cye and 28v OC TH.| TELEGRAPH TERMINAL AIRBORNE 225-350 MC TRANSCEIVER 


TUBES e ALL FAMOUS ADVERTISED BRANDS ONLY e TUBES 


RMA GUARANTEE—From 10% to 95% Below Manufacturers Price —Look and Compare 
Special Prices to Quantity Buyers. Most of Our Tubes are Jan.—95% are Original boxed Brands such as A.C.A., GE Ken-Rad., Sytvania, Tung-Sel and Raytheon 


Tyee Price Type Price Type Price Price Price Type Price Tyee Price Tyee Price Veee 


Ase iso $1.99 VAR-158 2422 14,50 49 76 «62714 12.99 706A 6.75 1.99 1616 
OA2 q 2421 16.40 ” os6 2744 6.96 7068 14.50 1.65 
oe? 225 18.99 ” 26 706¢ 17.60 ” 
1822 2428 29.80 oo 9 2748 1.79 7060 55.00 9.95 


9 99 276A 7.25 107A 16s 
1B24 99 2K33A. 59.95 9 99 276A 1.25 ~ 
1829 2K4l 72.50 99 as (282 y 25 7078 3.95 “9 
ipaq 2u48 52.580 99 25 «286A 1.56 708A 99 Ty 


sage 2Ks4 8.95 99 00 304TH 7.95 709A 69 9 


2Ks55 9.50 99 19 jeaTh thos | 72AA % ” 
49 7 7i4ayv 6B se 
SAMA sv¥e a3 99 a9 307A 1.85 7isa 65 $9 
ae Ria oeSa a9 99 99 310A 199 7158 45 “ 
tt sae +4 00 25 316A 69 715¢ 50 “a 
isi VAPI 5.95 = is i ae 
14.99 3C36A 3APIIA 4.95 3 24.58 3508 Toy 1s ae 
FG-154 14.99 233 1822 i.49 1° s54¢ 93 r190 6s “9 
FG 9 2€39. 3333 5°33 6 $D23 14.95 issn 99 720€¥/0¥ is | 60a? 
172 24.95 jeisa 11.50 ev Ad $702 
HF-100 49 9C40 10.99 3824W 4.99 1214 49 S702 WA 
seat 4 8° 3042 $75 2825 5-88 CRYSTAL Et rt » 1.40 sre. is 
4 ss , a2 
HY 65 20 «62C43 10.99 469 DIODES 7334/8 b+4 10.00 8728 ” 
wy.1148 69 2044 1.36 2.99 7244 16 GtL-B72A 2.49 «#68726 1.0 
KU-610 1.49 2046 7.49 6.35 7248 4s STlA 1.25 g/4ae 7 


Manufacturers, exporters, and large quantity users—Inquire on your letterhead for our inventory listing 
of receiving tubes, special purpose tubes, resistors, condensers, and other radio and television parts. 


HY-65 1.70 2061 2.78 3021 1.29 s6aciw so 89 is - ave i sv is 
REL-21 1.00 2€83 90 3022 64.55 6AGT 71> 100TH 95 WL-417A 2.74 3.99 ave ” *” 
RK-34 9 49 $€23 5.99 6Ad5 19 «203A 99 «(GL 4I4A 6.66 9.90 
RK-59 1.48 96 3024 1.50 6AKS 64 2058 96 «4464 1.49 
RK-.60 1.99 79 «3C28 4.95 6AKSWw 1s «62050 so 64468 1.7% 

7 242 207 so 


9 GANS 2 . ‘ 5 

RK-61 3.50 29 «3C33 8.99 cans 49 (71 7, WL-460 8.99 90271 
RK-65/5023 14.99 9 «654s 25 «6ASE 19 «215A 28 WL-464A 4.95 18 
98 «3CP1 25 6a87/G 49 «217A ana 1.38 ¢ 977 

” 3023 ” same se 217¢ 9 cK Seuax ii8 SA 
so 5OPF1 as 6604 49 221A 99 «¢ H-S71AK ise * one 
99 «#643629 3 $33 99 «6231A 8 $27 14.86 oss 
$0 «(3EP1 ‘ ‘4 $46 
50 3FP7 95 644 so os WL-530 19.50 $87 

$0 3GP1 95 644w ” wt $31 oS8A 
so iMPT 95 96 $32 959 
$0 3421 sa «6J6W . $5 7100a/8/C/0 $91 

4Aa-i1 49 6m ”9 ‘ cuiees 

4846 eo 6x4aw 19 «701A CH 1006 
4ci7 96 «7eP) os «(7024 18061 
4c28 $0 1246 103A 1668 
427 $5 22AT7 9° #7044 i633 
SAPL 96 120P7A 6 7664 1614 


OOssSS55 


<<< 
=z 


All boxed and fully guaranteed. Special COAX CONNECTORS 


quantity discount—i0% on 100 of more of 


TO) | eer ie ee ee ae $0239 | M359 
F.O York 25%. 
co 1 eS ee een order or if aald ie advance 24¢ 15¢ 


C.0.0. ch Rated firms net 10 
418 Broome St, N.Y. 13,N.Y days. Prices subject to change without 831R 831AD 


notice. For fast service ask for Sy 
Telephone CAnal 6-8404 
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SEARCHLIGHT SECTION 
2 mm) CALVERT ELECTRONICS, INC. @ @ @ #8080 mW 


pent HARJO! 


RCA TV CAMERA 


8 NEW Surplus 
i 100’s SOLD! 
Only few left 
g ot this price! 
Ideal for labs, industry, $197.50 
Q prisons, TV 


Over one million tubes in stock 


RCA * KEN-RAD © SYLVANIA © CBS 
WESTINGHOUSE * WESTERN ELECTRIC 


Type Price 
861 
75 


1.00 

75.00 

375.00 

1.25 

25 

30 

1616 35 
1619 25 
1625 25 
1626 25 


nad 
Cc 
o 


vw 
> 
x 
a 


Type Type Price Type Price Type 
OA2 £29 845 gK72 95, 420AW.E 
oB3 15 WTA 3.50 421AW.E 
oc3 60 3GP1 cvee 2.00 472AW.E 
oD3 55 QHPI4 101D-W.E 2.50 4468 
1826 1.25 34P7 anaes E 2 464A 
1832 25 KCA 1148 wise 
- KCA-3 H500 
1835 3,50 4925 RxX.120 CK 502A 
1838 25.00 449 F-127A CK503AX 
133 22.00 4590 F.128A CK 505AX 
P23 1.75 4533 GL-152 CK 506AX 
4 2.50 4K150A FG~154 CK507AX 
2072 35 ser1 204A CK 522AX 1629 10 
2C26 25 s5eP4 AV209 WL532A 1631 
2027 5.00 5671 215AW.F 705AW.E 1632 20 
2€33 50! 5C€22 217¢ 706AY 1680 
24s eet sit me sae 
2C39A 10.00 713A 
5024 222AW.E 7 5517 
2046 5.00 2498 715A i 
2823 2.75 | ee 250TL 717A 35 | soso 
287 4 SMP 5650 
2625 2,50 253AW.E 718CY 5651 
26% 1.35 | SROWOYV 254A-WE 720B8Y : + 
4 5SP7 5672 
2449 25.00 2598 721A 
; 5SP11 5676 
2K26 35.00} sspita 274AW.E 722A 5693 


2K 33 100.00 6ACc7W 265AW.€ 7248 5719 
2K 393A 50.00 6C21 a1ac 730A ! 5726 
2K 338 100.00 6xaw SGAW.E 801A 5744 
2K 37 100.00 7BP7,. sesew.& 803 5814 
2K 39 75.00 9GP7 368AW.E 805 5625 
2K 56 50.00 12DP7 a74AW.E 807 

2X2 15 12DP7A 75AW.E " 5827X 
EL-3C 345 15 387AW.E eee 5838 
3827 4.75 2807 394A 8298 5933 
3BP | 1.25 G32 402AW.E 832A 6035 
IC 20.00 RK-34 404AW.E 836 eons 
scr} 2.50 L4ocT 416AW.E 64) 6099 
aCP 1S) 2.00 HK54 4168W.E 842 8068 
3DP1S2A 7.50 RK59 1.75 417AW.E.....15.00 843 8012 
ID2IA 3.25 RK6O 1.25 419AW.E 90.00 845 5.00 DI7846IW.E 


~ 
§ 
os 


technicians 
wim pools, medic mechanical eye’ for closed 
4 circuit TV, 846 Iconoscope, 6-stage video ampli- 


ssesssess 
sisesssssess 


flier and « Lippe . = HE RE AL THING! Send for 
new, free, complete technical data: SOLD AT 
a FRACTION OF REAL VALUE! 


TEST GROUND 


Be ee 


AN/GPM.14 ART-13 BC-344 
LAG TS-125 BC-191 BC-348 
TS-10C TS-143 BC-222 BC.375 
1S.13 1S.182 BC-224 CRT-3 
1S.15 1S.184 BC-312 TCS-12 
TS-16 TS-204 BC-314 

TS-19 TS-251 

TS-24 TS-261 

TS-32 TS-268 AIRCRAFT 
TS-33 TS-294C ELECTRONICS 
¥S-34 VSX-45E | ARC-1 ARC-27 


18-35 oho ARC-3 MN-62 
. ARC-4 MN-55 
15-45 i ARC-5 LP-21 
ARC-12 LP-31 


1-222 4 
1€-12 ARN-6 AS313-B 


1E.19 
1E-36 


33 
y= 
o-ovvoonvws 
ss 
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8883s 
»883 
8833 
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o88o 
$35 
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> NUS=KNeseeEnunnnwe 
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POWER 
ELECTRONICS 


RADAR DY.12, SDZINJ3A 
EQUIPMENT PIONEER 12143-2A 


PIONEER 12117 
APA PIONEER 12123 
APS-4,-6 PIONEER 12133 
APS.-15 PIONEER 12142 
SCR-717,-720 
SL 
APQ.13 
T-116/APT-5A 


eu 


co 
—o@2aoeKun 


vw 

oe 

e©oss 
~wne 
PP 


=, 
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co 
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&S3s 


Partial list, many additional types in stock are not listed here. Export Facilities 


CALVERT ELECTRONICS, Inc. Cabutrtven, ee ¥. Plaghens OA:0-2000 


Dept. E, 536 Broadway, New York 12, N.Y, U.S A 
BSS RB RB Re RBBB RBBB RRR RR BRB RBBB SB 2 8B 


1,000’s of other items 
Tell us your needs! 


o-8 8:8 88:88: 888-88 888 8:88 eee eel 


1-222 SIGNAL GENERATOR-MICROVOLTER 


Freq. range: 8-15 Mo. & 150-230 MC, Complete with 
all tubes and 5 MC, Calibrating Crystals. Self-con 
tained 110 V. and 60 cycle power supply With 


Schematic. Cost the Govt. approx $49 95 


$700.00 Brand New. 


IMPORTERS—EXPORTERS! 


Write us in fullest confidence. Lowest prices 
Dependable merchandise, certified by CAA if 
desired, quick delivery and prompt action on 
foreign inquiries in all languages! 


Wn IN HN i \\! ii : 


SPECIAL TOOLING TO MANUFACTURE 


! Wwoam iC sé ” 
COMMUNICATIONS for sale 
f me) ; 1 t fraction of original GAC ($140,000.00 
\ LES] | UIPME NT i silt oa USAL oaune to produce 5,000 caibiiees, 
« 4b 4 ) 4 etc., per hour. Has produced aa recently as Janu 
a 1u5¢ Dealgned to make 


Top quality communications and test 


AN1021 single pole toggle, | hole mount 
equipment at low prices, 


AN1022 single pole toggle, 3 hole mount 
AN13023 double pole toggle, 3 hole mount 
AN%3226 three pole toggle, 3 hole mount 
ANi227 tour pole toggle, 3 hole mount 
AN3211 Rotary selector switoh 


= 
Anes Sean eee emer Harjo Sales Co. 


Ilere are a few leaders 


1,-3,-27 ote Airborne Trans- 
mitter-Kecelver 


HC -375-—Complete two cases, export, 
packed, unused ground transmit- 
ting equipment 


AN/AKN-6 &-14-—Kadlo compass 
equipment, 


AKT-13-——Transmitter 100 W Alir- 
borne or gr vd 


Over 65 dies for metal stamping and plastic mold Office- Warehouse: 503 N. VICTORY BLVD 
ing operations, Over 100 special tools, jigs, fixtures, BURBANK, CALIF Phone: Thornwall 5.2613 
etc., for machine shop operations, assembly, teat 

ing, etc, Complete blueprints and bill of ‘mate Lame eee ee 
rials. Experienced engineering services available if 

desired 


Offering subject to prior sale Principals only 
NO broker protections Inspection at our Chicago 
age sites on request. 


HARBER INDUSTRIALS ; 
1312 W. Arthington St. will have 


Your inquiry 


AN/APR-4 laboratory recelver 
with tuning unite. 


S-147D/UP-—X band test equipment 
Signal generators 


184.K—Control box, 


Special value 


Prices on requeat only 


CONSISTENTLY HIGH QUALITY 


ELECTRON TUBES If you mention this magazine, 


AT SENSIBLE PRICES! when writing advertisers. Natur- 


Immedtlate Delwery 


buy clean communications 
and test equipment unmodified. 
Top prices, 


Largest stock in the country. ally, the publisher will appreciate 
* ALSO « it... but, more important, it will 
Large diversified selection of 

identify you as one of the men the 
TEST & COMMUNICATIONS EQUIP. advertisers wants to reach with this 
WRITE message ... and help to make 
For latest comprehensive possible enlarged future service to 

Telegraph Station YHV catalog and tube price sheet you as a reader. 


Cable Address MONTEQUIP BARRY ELECTRONICS CORP. 
; TILIMMITLINTINIINNIT iil ! 512 Broadway, N. Y. 12, WAlker 5-7000 
CHC . 


MONTGOMERY EQUIPMENT CO. 


14315 Bessemer St. 


Van Nuys, California 
Telephone: STate 6.4657 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
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iF 
PS-3238/UR—Frequency meter | Chicago 7, Whinois 
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SEARCHLIGHT SECTION 
yYVVvVvWwWwwwwwwvy re resin ere 
» Write - Wire or Phone for: 4 TV iheadal ELEC rbd, a ie + hla 
tal tal ee a oe) a 4 WES Ls N 


aLARGEST STOCK OF RELAYS IN THE WORLD: 


a1 this DUNN ADVANCi aE spl 
SIGMA POTTER BRUMFIE | 


NEW FREE FLYER! 


Hundreds of excellent buys in air and 
ground electronics, air frame and 
electrical parts, components, etc. Get 
your copy. 


SEE INFRA-RED! 
PHOTOGRAPH INFRA-RED! 


Just eased! Infra-red image 
vy Farnsworth. Limited quantity 


date Seas anc clay! - soo oe $24. 95 
WIDE RANGE RECEIVER: 80-3,000 MC! 


Fer 


pa" 


OVER 1,000,000 RELAYS IN STOCK—MOST MAKES—MANY TYPES 
LEDEX & OAK ROTARY SOLENOIDS 


BDOE BD3E B6D5S B8D6S 
D Diameter R° / 16° 1/38° 1/4’ 
L Length 5/8 1/32" 
AS Axial Stroke (Approx 0315" 
SL Stud Length r 
SR Stud Radius F 
ST Stud Thread 
Weight (Approx-Bare) 
Torque Ibs-inches} 
Finish 


t The Torque values ven rac anc ' ed on t ampere turns ' vormally inter 


than a radar ecivert We 

o detect radar signals be 

of t r lar u measure 

80-3,.000 and pulse 

¥ )-8,000 eps In addition 

finder! A special antenna instal 

ed for this purpose Also includes 

(115 60.240 ‘ ), @ teat 
altben! or 


mittent duty cycle 


In the Ledex rotary solenoi magnetic pull moves the ormature along the solenoid axis 
This linear action is effective converted into a rotary motion by means of ball bearings on 
inclined races 


ASK FOR OUR NEW RELAY CATALOG! 
Here are examples of buys to be found 

1 ELECTROSTATIC RELAYS: Plug-in, her- 

meticaily sealed, one SPST N.O., one SPST 

N.«¢ which operate on 1 mw-second of ea 

ery No magnetic fields! No magnetic 
a! No fr ets period! Uses electro- 


strictive cera to transfer the silver-palla 


m contacts when charged to 2( 

rand new. Either one ee $9.95 
2 WESTON SENSITROL MODEL 705 TYPE 
6: SPDT. Polarity at 40 ohm coll determines 
which contact makes 400 microampe (16 
r sensitivit Stationary contacts are per 
ent magnets w h late the moving con 

tacts rated ultra-conservative! 
Resets y Y 


Listed below are Ledex solenoids from our stock These all have a 45° stroke Both continuous 
and intermittent duty voltages are indicated The intermittent voltage listed is for ten seconds 
or less and the “off time is nine times the ‘or time. Under these circumstances the units 
should be installed so that there is free circulation of air around them 


Wire Volts DC Return 

Type Rot Stroke Size Ohms Cont. Int. Spring Finish X Features 
BD6SA45-22X7X8 CW 45 22 2.2 8.3 t yes Cad is er 
BD5SL45-23X3 CCW 5° 23 0 6.0 19 no ilk 5/1 haft Exter 
BD6SL45-25X3 CCW ) 25 5.0 9.5 ( ‘ NKL 5/18" haft Extensic 
BDS5SL45-26X3 CCW 5 f va 12 $ 10 NKL 5/16°l haft Extension 
BD68 R45-33X2 CW 5° 3: 185 10 KI wward Engaging Paw 
BDOER46-29X5 CW 5° 2 2 f feet Drive Pir 
BDOER45-32X5 CW 5° i} ‘ VKL flset Drive | 


LEDEX & OAK STEPPERS 


Ledex Rotary Solenoids provide the mechanical power to drive the gang ‘ ' 
, 


5 y Ui ts 
and a $93.50 


PAY LESS THAN $18.00 FOR 
~eeee FREQ. METER! 


with tnetruc- 
erating inetr 

“470 me Ie 
Outyut of 10 mw 
© sine wave or 
ik The AF 

00 oume Re 

i 50 ohma, or 
I iput BO or 115 


of rotary, wafer type switches. Self-imposed oscillation of the solenoid 

operated relay can be obtained by the cam operated commutating 

switch combined with a solenoid armature return spring Ratchets 

transmit the oscillating action of the rotary solenoid to the switch rotor shaft. A Control 

Wafer may be used on the Ledex Relay to determine the position of the switch rotor shaft 

when the oscillation of the solenoid is stopped. Circuit wafers may be designed for specific 
iD NEV applications thereby making many switching patterns possible. External pulsing, of course 

BRAND NEW 

rae BRIDGE SPECIAL 

Ss e and re 


measure 
resistance and 


All units with shafts are supplied with hardware for mounting standard wafer switches 


Self 
Shaft Pulsing Wire Volts 

Type Rot. Length Stroke Deck Size Ohms Cont int X Features Stk # 
BD3ER30-28X8 4 7/9 ( yen “ B.A 26.5 11222 
BD3ER30-28X8X9 CW 4 ( - 4 “ . 5 D st Cover 
BD3ER30-37X9 | { ! 2¢ f 10 {tg Flange 
BD6SR30-33X6 Cy : { ' } f A 190 ‘Thre ded Hi 
BD5SR30-34X6 CW P ‘ 2 f (0 Threaded Holes 
BD56SR45-26X9 \ 7/8 4 ye f 5 84 6.6 
BD5SR30-26X7 CCW 1/2° j f f ) 8.4 6.6 Te al Hoard 
BD5SR30-26X7 4 6 Mig Flange 


ss* 


= 


! nenta 
* bridge. Car it 
nal generator any is 
ded to load and t 
wer your t ~ 
Here ls a urate lal 
® for the t 5. Navy t 
nercial bridge presently 


ony $125.00 


NEw ARRIVALS 
a ue ed Excellent ondition 
TS-3/AP $9 
TS-3A/AaP i2 
TS-902/AP % 
TS-667A/AP 7 
1-203-A RF 


ee ee 


SesS88 


ALL MERCHANDISE Prices listed with asterisk (*) are subject to 
1S GUARANTEED QUANTITY DISCOUNTS 
AND ° 
as quoted 50-99 15% 
MAY BE RETURNED 
FOR FULL CREDIT - ..10% over 100 20% 


5.00 
5.00 
7.50 
2.50 


I 79.50 
A MANY : YOU Need? 


All prices F OB, autij, to change 
without notice, [tema subj. to prior sale 


a A 
324 CANAL Sei N.Y.C., 13, N.Y. WaAlker 5-9642 Ask for 


Mr. Herzog 


i 
sata niyo De aay al Nid eye UTC Ty i-) ” Oreembo 


UL ime a ee ells) & 
CM ee ee Te) le Le 
Phones, STaniey 7-0406 aL Lae RL] Seen ee eS ee ee oe 4 


Tie ee a ee) 
aa aa ee IF THERE IS g GUIDED MISSILE BEACON 


CENTRAL WAREHOUSE & SALES SHOWROOM thin ou want FILTER CAVITY F-28/APN-19 
Oe LT ae ee Any 9Y 4 
2700-2000 me, 15 4b max. leas at ofr. freq. over 


OTHER WAREHOUSES IN that other readers of this paper can band, 3db at 15 mo band ends. JAN apes, Ideal as 
Atianta, Ga.. San Antonia, Tex., Pasco, Wash., supply standard reference cavity. Hrand new. $37.66 x 


Sacramento. Cal.. Burbank. Cal.. Los Angeles rT CRYSTAL DETECTOR sassembly p/e AN/APN.-19 


and « kom Low level converter with matching 
OoR— transformer from IF line tw crystal. New $18.66 


AIRBORNE POWER SUPPLY DY30/APN.-18 
woplete shock mounted package input 18.6 volts 4 
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>: 
. 
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a ee 


i. IX! 2.7 amps. Output 360 volts at 66 ma. and 166 
a. at 10 ma. Will operate 2046 and 43. Part 


BEARINGS — Something you 


don’t want 
MINIATURES: PRECISION: STAINLESS STEEL he b 4 4 t 
SPECIAL SIZES, TOLERANCE & CONSTRUC thet other readers con use, adver- 
ron ee RADIO-RESEARCH INSTRUMENT CO. 


BEARING DIV. Raway Sales . : i 550 Fifth Ave PAUL J Phone 
4-8 Forsyth St WAlker 5-150 WN.Y.C.N.Y Searchlight Section New York 19, N.Y PLISHNER JU 64991 
cma a ae ee 


led minsile radar beacon AN/APN-60. Fully 
. ated. $44 5 


ELECTRONICS — February 1, 1957 44) 





SEARCHLIGHT SECTION 


FOR SALE 


NEW YORK TUBE & MICROWAVE General Electric 


TEST EQUIPMENT EXCHANGE Television Slide Projector 
Type PR-4A. 
Special! TS45 X BAND GENERATOR —$99 9 i acetate dual, sec 


jects and strips of the following size 
1—3 x4", mat opening; 2',"'x3', stand 
ard transparent glass slides or opaques. 
2—-Opaque strip material 4 wide and 
NEW U UNUSED SURPLUS TS 259 K BAND any length 
3—-Display material not exceeding 2',"'x 
23400-24500 MEGACYCLES SIGNAL GENERATOR 3” in area and up to 1” in thickness. 
Dimensions H.52’', L-33 W.-20'"; weight 
195 lbs projection 43° for iconoscope; 
input 110 volts, 60 cycles, 1800 watts 


maximum 


SPECIAL! 5,000 V. POWER SUPPLY Original cost $3,953.50. 


For 1725 Infrared image Converter from 3 V. Battery Source. 
NEW, Complete with RCA 1654 Tube This unit is in new condition but has been replaced 
in our operation by a 2'4"x2'4" slide projector 
Will sacrifice. Offers considered 


MICROWAVE TEST EQUIPMENT , comes Saat Broadcasting Cuapegetion 
NEW ts!48/up spectrum ANALYZER aes eoamy Senet, Venmeeves 
15147D SIGNAL GENERATOR 


Field Type X Band Spectrum Analyzer Band 8430-9580 Mega . b 

cycles , 

Will Cheek Frequency and Operation of various X Band equip ; INFRARED SNOOPERSCOPE TUBE 
ment such as Radar Magnetrons, Kiystrons, TR Boxes it will " Pp TYPE 6032— Infrared Image Converter 
also measure pulse width, c-w spectrum width and Q, or reson l “ Electrosta fox u ne Size 
ant cavities Will also check frequency of signal generators ir ‘ " List $150.00. Re ‘ 20,000 
the X band Can also be used as frequency modulated Signal ) 0.05 milliamp s ply. “Tt . tube 
Generator ete. Available new complete with all accessories, in ent use it , military 
ra ed ed jipment & s 2 times 


carrying case 
P2 n definition 


OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS : formance. Diagram for simple 
pppey ie ( / 120. ne 

TSKI/SE TIS/AP r$108 T$226 SURPLUS EQUIP (PLU ; nl antec: i ONLY $29 95. pont pale ia 
TSIA_AP TS /AP TS$110/AP TS239A.18239C APA10 
RE4/AP 1-96A 1$125/AP T8261 APA38 INFRARED LIGHT SOURCE 
TSi27/aPr TS-45 7$126/AP TS$258 APS? APS4 7 Snooperscope Part #1364A 
TAILI/AP TS47/APR rs147 $270 APRA ‘ y 
TSI4/AP 1869/AP ¥8174/AP TS418 APRSA ! 
TS33/AP $100 TS175/AP TF890/1 APT2-APTS te 
TS4/AP TSIOQ2A/AP T$182 au and many others % 


SPECIAL 
Thousands of tubes available at with bulb 
special prices & . 6460 YEW. ONLY 
PARTIAL LIST . . ‘ 2462.1 New Condition $5 ‘8 Ppd 
ons 407A 691 Pane: Guages Gru IMAGE TUBE POWER SUPPLY 


6K8G 214A $692 Part Z1450A Power- pack 
rut ) ly 


GARG 2748 5693 ; 
SRAWGY 2678 S639 ALIBERTY ELECTRONICS, INC. fo 
4482 OZ4A 557A 9001 i "S84 

. 


Input 


2A4G 6ACT 450TH 9002 119 PRINCE ST. le! Dy 654 tube. Gov't cost 


6c71 2407 450TL 900% NEW CONDITION $7.95 Ppd 
6550T vrs2 957 9006 NEW YORK 12, N. Y. 
meegueretinettamnnaeaae Cable: TELESERUP McNEAL ELECTRIC & EQUIPMENT CO. 
WHOLESALE and EXPORT ONLY — S i6 s St : eae ~ , , * — 8, — 
erms "rivea Include Postage a ith Ordera 
Minimum tube order $25 Well Rated Concerna (D @4 i ) Net 10 Daya Caah 


a 


ppt E EES 
Nic GRAW-HILL BOOKS THE MIGHTY FORCE 
OF RESEARCH 


FORTUNE Magazine dl 


FOR YOUR READY-REFERENCE usr sear lon eat el 


4 \ pat it mean 
. and WA 


ft 408 2 
LIBRARY ay Editors of FORTUN 
you ow 
Ttlus., 94.00 PDO 


~wwee~e—~~ 10 DAYS’ FREE TRIAL 
RELIABILITY FACTORS RANDOM PROCESSES 
FOR GROUND IN AUTOMATIC CONTROL McGrow-Hill Book Co., Inc., Dept. L- 
ELECTRONIC EQUIPMENT JUST PUBLISHED! Presents theory and practical tech a : Se ae 


ques ane 

jt T PUBLISHED! Methods and working data to help 
designers t ! ‘ ‘ t 
Dincusse ut nd go net I Reliability Factors for Ground Elec 
tronic Equipment—# 
Electronic Engineering 
& Ha Random Processes itn Auto 
matic Control 

‘ Raff Ar Introductior to Reactor 
Physics—$4 


pret 
ne, & puta . . pute 
Edited J. H. Laning, Jr., and R, H. Battin, Instrument. Lab 
Ma inst. of Tech. 429 pp., illus $10.00 


$2 


ELECTRONIC AN INTRODUCTION TO ORTUNE—The Mighty 
ENGINEERING REACTOR PHYSICS = 


jt T PUBLISHED Techniques of circuit analysis ¢ Covers elementary nuclear physics and theory of thermal 


Force of Research 


reactors, giving background for reactor design. Calcula 
imentation, and radiation are treat 
graphite mc ated, natural 
ame . the developed for under ' 
1 } and ansist element By Sam ! rt bler in designing a type of thermal! 
: For price and terms outside U.S., 
uel Secty, Prof. & Chrmr Dept of Elec. Engrg., Syra By D. J. Littler and J. F. RaMe, British Atomic write McGraw-Hill Int'l, N.Y.C 
so U. 5 pp thu $8.00 nergy Res. Estab. 196 pp., itlus., $4.50 
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A &J SCOPE 
TS: -100 


trument 


ised lor determ 

ing division rate; 

orm the general 

nventional ynero 

complete wit 
instruction cert 

remanufactured by 

manutacturer rn t 

ible Compl 


on reques 


RANGE CALIBRATOR 
TS- ee, 


brand new 


0) os ture 
triggered pul of micro 
ond idth 3 p to 50V into 
ohm loac ul e eithe! 

n i f tise time 

o mi ( d. PRE 

100, SOO, 1600 Z000 
l 


S900.00 


CONSISTENTLY HIGH QUALITY 


ELECTRON TUBES 


AT SENSIBLE PRICES! 


Largest stock in the country 
* ALSO « 


Large diversified selection of 


TEST & COMMUNICATIONS EQUIP. 


WRITE 
For latest comprehensive 
catalog and tube price sheet 
BARRY ELECTRONICS CORP. 
512 Broadway, N. Y. 12, WAlker 5-7000 


ae & T.V. ae 


0 SG7 tubes 
) 8020 tube 


tubes 


million feet wire > differe 
type stranded $2.95 per 1,000 ft 


00,000 | & 2 watt precision tubular 
w 5e Write for ti 


ica CM40 type J¢ ea 


M F D 6 Vv. condensers paper ea 


tity prices—wholesale & export 


BELVISION, INC 


254 Greenwich St 
Barclay 7-€063 





ELECTRONICS 


HIGH SPEED MOTORS: 


JOHN OSTER TYPE C2BP-IA-—-K 


$2 95 


GENERAL ELECTR BA25Aji2B 


$3.95 


GENERAL ELECTRIC BA25D 
‘ \ i I 


$3.95 


AIR ASSOCIATES EEI430M SPEC 


$7 95 


GENERAL ELECTRIC 


$3.95 
~ MINIATURE BLOWERS: 


MOTOR and BLOWEFP 
DELCO , 


bom i 
c | " se $4.50 
DELCO wo ( 


$2.95 


‘ 


$5.95 


1 VOLT 10 CFM BLOWER 1! 


CFM BLOWER 


$5.95 


1CEM BLOWER OSTER MOTOR C?7BP 
i ! { 


$5.95 


115 Vv. 60 CYCLE BLOWERS 
5 VAC 60 Cycle SINGLE TYPE 


$9.95 
$14.95 


VAC 60 Cycle DUAL TYPE 


vee hen $15.95 
: $14.95 


$22 95 


DYNAMOTORS. 


INPUT ouTPUT STOCK PRICES 
VOLTS MA Ne USED NEW 
220 40 DM. $2.95 { 
625 5 OmM.35 9.95 
230 ‘ PE-1%3 4.95 
540 $ DA-12 
20 DA.14 
220 DM.24 4.‘ 
250 5 DOM-12 12V 
425 we.ti7 5.95 
250 § oOm.25 6.95 
250 PE-86 
1000 PE-7s 


SEARCHLIGHT SECTION 


Gear Reduction MOTORS: 


REVERSIBLE SHUNT MOTOR 


\ i's 


WW 
PHILCO ¢ 


WINDSHIELD WIPER MOTOR 


‘ ‘ 
WESTERN ELECTRIC Rw 


A‘ 


$4.95 
G5 SBaieAs7e §=664.95 


DELCO APPLIANCE H9825 


HOLTZER CABOT Type 
uM 


acket a oO 
AIR ASSOCIATES EEISIO 
I 
Ww 


JOHN OSTER Shunt Motor 8.4.1 
neo ‘ 


BENDIX LMION) 





Pe V0 ee Cy UA eee 


FOR MORE QUALITY-PER-DOLLAR, BUY RECONDITIONED 


TEST EQUIPMENT 


WE WILL QUOTE ON NEW AND USED TOP-QUALITY COMMERCIAL BRANDS AND 
SELECT MILITARY SURPLUS ITEMS IN OUR CHOICE STOCK, TO YOUR NEEDS 


AN/APR-4 LABORATORY RECEIVERS 


mplete with all five Tuning Units, covering the range 38 to 


4,000 Mc; wideba 


nd discone and other antenna wovetraps 


100 page technical manual, et Versatile 


ympact-—the aristocrat of lab re rs f this 


rite 


or data sheet and quotatior 


irge variety of other hard-to-get equipment 


rowave, aircraft, communications, radar; and lab 


ectro 


s of all kinds. Quality standards maintained 


New Reduced Prices On: LARGE POWER UNITS, DYNAMOME 
TERS, SHAKETABLES. SPECIAL: NEW SURPLUS RAYTHEON 
5721 WIDE-BAND KLYSTRONS, $85.00 


ENGINEERING ASSOCIATES 


434 PATTERSON ROAD 


DAYTON 9%, OHIO 





SEARCHLIGHT SECTION 


“TA R”’ 


THaTr's A Buy 


NEW G.E. PHONO CARTRIDGES 


Original Boxed—Money Back Gid 


WPROGOA 001 & 
APHORIA Gold Treasure 
HPROGIA Gold Treseure 
AP ROAGA 5) ) 

RPROALA Bingie 


ua 4.7% 
9.25 
78.06 


4) 


Diamond Replacement Needles Gtd 
oo ® 


ge Die 


MPIOLIA Die & 


evi . 


HI-MEG HI-VOLT 
NEW RESISTORS 


vo 
90 
0 

2 Meg/tw/thy 

24 Mea/tw/76 

2.8 Meg/ 20/2 

5 Mee/low/i 


ee ee ee 
RANERRR RRR RR 
SS > 


> 
. 


LAS Bult 
BOLA 


INFRARED SNOOPERSCOPE 
SEE IN DARK TURE 


od tor 
let olese image eon 
tube, Hi-Jenst 
declan 
Willen I 
to 380 lin in 


SPECIAL 


@ $15.96 


<o 
10 $5 


FOR 
5 for $1 


$3 @ 2 tor $6 


LESS Chassis 
IN23B new 
“TAB 
SPECIAL 


1N21 


Cr veel 
Diode 


89¢ ea; 


MA408 VIDEO DIODE Spi 

MA. PINIIC Crystal Diode $5 @ 2 tor 48 
1N2750@, 1M2710 52H. 1N26568, INI2 6126 
CKEEST/CKETOAX Bubmin Triede 

$26, 6/s10 


| SPECIALS ! 
LATE 
ARRIVALS 
eee 


OAXK.1/U8SN 
HYDROPHONE 
UNDERWATER 

PORTAGLE 
SOUND 


00 fee 
libe/60ey 
detection ¥ ‘ . ’ ly ‘ ot 
futy . 00 SPECIAL $75 


eee eee eeeee 


vy 


with 


cost 


WALS/USN RADIO RECEIVER ¢ ato? 


23 mee 
Marine Lab d EW with Power I 


SPECIAL $186 
$100 
ce Neoe 
$126 
sie 
sie 
6 


MALS) Ueed r 
sine Sige 
aA 
michowave ANTENNA AT4GA/AP IG 
MICROWAVE an NINA A At 
SCANNER APGIS & > ‘ 

oc verte 


UsNne 


660% a 


eed 


Citleens band 


coe oe lilge 
$8 @, 2 tor $9 
see eeeee 
we 
POL/USN bus 
0-gs00vuc 


twork for bale 
$758 
si2s 
, 
Wee ‘A . . t 
G.E. Magnetic Contactor cptent, . 569 
1ISVAC 606 410 @ 
ADVANCE Reiay 5 a 


fer $18 
6 tow $10 


eee eeeee eeeeeee 
Scope Tube 
116/250 
MICO #501 
MICO gas 
AN/POR T18 


$50 
siss 
sas 
$45 


ses 


New Variable Voltage X-tmrs 


RIOR GR.STACO 

$7.23 

10.63 

19.55 

15.30 
10 
oe 
16 
16 
“4 
eo 
10 
o68 
70 


crces 
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25eTt 
252A 
2544 
256A 
2748 
275A 
276A 
303A 
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TOP $%%% 


G.E., RCA, 
ton, Boonton 
& others 


“TAB” TESTED 


INSPECTED 
GUARANTEED |! ! 


DuMont, 
Measurements, 


, 


— 
a~Ne 


“oe Se * = Omer 


=~ 
«= anew 


ee ee 
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NK 


LAB TEST 
L4&N, 


wP., 


Tektronix, 
Ballentine 


NEW “TABTRON” SELENIUM RECTIFIERS“ 


ENGINEERED FOR AUTOMATION & 


Technical 
! 6 amp 


Builders”’ 
ip 't 


Apparatus 


" FULL WAVE BRIDGE 


IsVAC*® t6VAC* 
mvoc 


2 


4sVac* 
42voc 


33 


72VAC 


5 
4 
6 
7 
i 
4 
5 
s 
4 


TE FOR DC 


Heavy Duty Battery ‘Fast’ 


Charger Rectifier 
18-0-18V «€ 
or 84 Amp 

Charaer 
cris 
Hv (OT) Pan Cooled for 1 
d 6VIOOA HKooster Charge 
cre 


Return Dud Deduct 10% 


Alr Cooled Rep’ mt 


High Current Power Supplies 


ONE VEAR GUARANTEE 
Variable 6-28V0C Completes 
Kult, Ree to eo. Full Wave 

tifler Traneforme 
i & Amp Meters 
inale & Fuse ivy 
shinet Std 6V/60 «ey 
1 (4 phase) to order 


et Terr 
y Stee « 
ut of 220V 


Stock Ceontinueus 
NUMBER Rating 
Treveae O98 WV DO at 6 Amp 
Trmeveace 6 Am 1% Ripple 
Feautene’ 6 O1% Rive 
o 2b at i2 A 
(1% Ripple 
6.01% Kips 
at ay Amp 


r i% le 
» 0.01 x hi le 


at rT A 
% Ri 


v 
! 
' 
s 
T 
Tie 
Ti20VIOAC 


120VIOACC 
TELIVIZAC 


at 10 Amp 
*) 
at 12 Amp 
Meters: All Others 4° Meters 


POWER SUPPLIES TO YOUR SPECS 
WHITE US YOUR REQUIREMENTS 


ir See) 
oN 
BUY 


Pee. a ae le 


mfgre. VP 
and above 1000 am 


sévoc 


wer 


Ds 


* i30VAC* 
100VDC 


$7.40 
10.25 
12.70 
25.00 
29. 
41 


226VAC 


$25.00 


POWER CATALOG 


217VoC 


INDUSTRY 


Rectifiers to 


DATED & ONE YEAR GID 


your 


Ctr Ta 
ac/oe 


30/12 


WY 


2204/6007 Iaput 


T) 100 Amp Fan Cooled 


av 


$i8 
av/ 
ore 


sis 


060/60 W* 
PAOTO/76W 4 


> 
A 
A 
A 
A 


760/760 W% 


100/100W+ 
200/200 W + 
260/260Wt 
600/500Wt 


& Heceptacle 


t With ¢ 


see Tra 1000 Watie: 


is 


W 


1 


$22 


» 110 
ord 


$2.55 
-65 


isevoc 


230 to 115 V Autoformers 


Wes- 


soeovoc 


$33.25 


+ TPA2000/2K W 
*Less Cord, Pius & Receptabie, 


FILTER CAPACITORS 


156M 6000MFD i5V 


ce 
ctso2m 
BRA 


529 
*, 
CKET for CEISEM or € esorm ‘25, 


46.00 
49.50 
55.75 
59.90 
94.25 


Write for latest prices 


11.79 
16.95 
sua 


2/$3; 10/412 


10 fer $30 


“TABTRAN” Rectifier Chokes 


cnreooy i 
CueOe?/ 2 
CmreOO}/ 56 
Cmeoed/i2 
Cme00s/24 
CREO0G/60 
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1) 


TRsoo4 
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2x 
*Dual 
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’ 
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’ 


50 Ame 
100 Amp 


os im Series 


DUAL *¢ 


0 
o-12 
Volts 


i Amp 


“TA B”’ 


New York 6 


LS 


bf 


5-18 


a 0 
15-18-21 


&/$1 


$s 

s 
16.6 
15.6 
‘ 


» 
5 


Peratie 
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PH 
CABLE 


RECTOR 2-6245 
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PRECISION POTENTIOMETERS 


HELIPOT, G.R., MULTIPOT, MICROPOT 
= FAIRCHILD, BOURNS, DEJUR 


bon Shee 


MULTIPOT 25 2000 
oe, 1 5% 


al h $5 
Hell & Muttipet i, 70, SK, 160K oh 
Sturn € 
SERVOPOT “G""/100 ehms/ 

GR 


NEW MICA CONDENSERS GID. 


mMro wvoc Price 
6e0 4Se; 100/535 


1200 35; 100/575 


1200 
1200 
2500 
2800 


HI-Fl RECORDING TAPE 
Sold on Money Back Guarantee 


7” REEL, 1200 FOOT High uality 
Precision Coated & slit RRO-SHEEN 
processed quality controlled, constant out- 
put. Noise Free Plastic tape. Splice Free. 
Freq. 72 IPS 40-15 KC Oxide Wad tn. 
“TAB” SPECIAL @ $1.50 EA; 3 @ $1.88 
EA; 12 FOR $1.45 EACH 1000's SOLB 

uelity (MYLAR 2406 f Ree, 


essed iiecording Tape 4.49 
5/$12) 12/548 


CIRCUIT BREAKER 


Mae, Gkr. Am 
46, 80 @ $1.50 EAC 
50 FOR $50 
hers, 5. 10, 18 
EA; 12/98 
Push But 
. i 165, 36. 30 
cA. s $4) 25 FOR $10 


Hetneman Et 
5. @ 10. 12 


TEST 
EQUIPMENT 


none. amog 


vYz.1 
aa Ck of "son! s 
Fe ena 


Hine 
igh 


gousTine OR NUCLIONICS, sontaine twe 
puat rate 621 00/R r/OiMse 
jos s 


eee ee eee eee eeeeeeeeee 


G.t, MICROWAVE ig Gene 
’ op/iibv/60ey 


WESTONM 
LAVOE 
600 moe 
WILCOX CW8 AIRWAYS, POLICE NH 
RCV RE « ates 1.0 to 16.8 moe NEW lees 
Fier c Colts per Bet (3) 


odel 46 Range/0-160V DC/1 ab. Bid $46 


Mode 106 MW/tfreq 


CCC HEHE HOHE EEO! 
TIAA? WE OSCILLO & BYNCHRO-8COPB 
JN $126 
116 & 
‘80/118 

4 


Ysaiapr Freq-Meter & Ogeillator 40 t« 
115 to 500 mee operates Bate AC 
230V/60 to 2600 cys $22 
SPERRY #.F. WATTMETER Low Level ss 
DuMent Seope O11L-1-245/118 & 2304/60 te 
400 eye 100 
DuMont Scope 224A Lab Hi Sensitivity $78 
yee TEST $218 MEGGER 0-600 voi 
© $470/7" OSCILLOBCOPE 
Prec SE 9300/7" OBCILLOSCOPR 
Sie Gen. 1-126/15 to 26 & 180 to 236 mes. 5 


eevee eee eeeeeee eee eeeee 


or 


\ 


G.&, Time Interval Meter messares elapsed time 
From 1/1000 to 4 seconds in 6 ranges .001, .004 
Ol, .08, 0.1, 1 & 3 seods sizé 
G.R. Type 661D Vacuum Tube Bridge & Acces 
sories $298 
Lavoie Freq 
Meter Sens. 500 mv. Bid 
freq y 0.00016 pt Imp 
Opr. 115-230 
model $500 
$ 


LA-61 500 to 2000 *» 


0.001% 


MIT Medel 
eceé140 M 
a. 


od & w/t 78 886 . 


ad: 


tekee pl 


New 5-Way Binding 
POSTS 


nw to verlor 
wire 16” 
BP io, 30 None, 29¢ 
BP10*, 10 Amp, i8e 
BP6O*, 60 Amp, 75¢ 
8P100, 100 Amp, $1 
Mir write 


DFa0* 
panele 


; 12/$3,25 


quantity prices 


sae, tips 
100/322 
100/418 
60/330 
24/$i8 


TRANSFORMERS 
Mil-1T-27 Specs 
HERMETIC SEALED 


~ PRECI SION RESISTORS 


1% ACCURACY GTD 
SPECIAL ike EA 
10 OF ONE VALUE lS« 
OF One Value 
WRITE FOR FULL 


Money Back Guarantee 
(Cost of Mdse. Only) 
$5 Min Order FOB 
mw Ve Add shee 
charges for COD 
25% Dep. Prices Sub 
ject to Change Without 
Notice 


c 
or 
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INDEX TO ADVERTISERS 


Ace Electronics Associates 
Ace Engineering & Machine Co 
Acme Wire Co 

Adams & Westlake Co 


Adel Precision Products, a Div. of General 
Metals Corp 


Advance Electronics Lab, Ine 
Acrojet-General Corp 238 


Aeronautical Communications Equipment 
Inc 


Aircraft-Marine Products, Ine 
Airpax Products Co 

Allegheny Ludlum Steel Corp 
Allen-Bradley Co 

Allled Radio Corp 

Alpha Metals, In« 

American Lava Corporation 
Amphenol Electronics Corp 
Anaconda Wire & Cable Co 
Andrew Corporation 

Applied Sclence Corp. of Princeton 
Armco Steel Corp 

Arnold Engineering Co 

Artos Engineering Co 
Assembly Products, Ine 


Augat Bros., Ine 


Baker & Co., Ine 

Ballantine Laboratories, Ine 

Barry Controls, Inc 

Bausch & Lomb Optical Co 

Beede Electrical Instrument Co., Ine 
Belden Manufacturing Co 

Bell Aircraft Corp 

Kell Telephone Labs 


Bendix Aviation Corp 
Ked Bank Div 


Bentley, Harris Mfg. Co 


Berkeley Div 
Ine 


Beckman Instruments, 
Bird & Co., Ine Kichard 

Bird Electronics Corp 

Bolling Industries 

Boonton Kadio Corp 

Bournes Laboratories, Ine 

Brew and Co., Ine Kichard Db 

Burnell & Co., Ine 

Burroughs Corp 


Bussmann Mire. ¢ 


BKB S-Hytron A Division of Columbia 
Broadcasting System, Ine 


alidyne Company 
ambridge Thermionic Corp 
annon Eleetric Co 


elco-Constantine Engineering Labora 
tories Co 414 


entralab A Division of Globe-Union 
Ine ‘ 


entury Electronics & Tnstruments, Ine 
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ESSEX 


Custom - Designs 
ENCAPSULATED AND 
HERMETICALLY SEALED 


Chassis-Trak Corporation 
Chicago Standard Transformer Corp 
Chicago Telephone Supply Corp 


inch Mfg. Corp 


DELAY LINES 


ity of Jacksonville 

lare & Co., C. P 

learprint Paper Co 

levite Transistor Products 
lough-Brengle Co 

ohn Corp., Sigmund 

oleman Tool & Machine Co 

ollectron Corp 

ollins Radlo Co, 100, 101 
ommunication Accessories Company 
omputer-Measurements Corp 
onsoelidated Eleetrodynamiles, Corp, 215 


ontinental-Diamond Fibre Div. of the 
Budd Company, Ine 


ornell- Dubiller Eleetrie Corp 
orning Glass Works 

osmic Condenser Co 

ote-Coll Co Ine 

rane Packing Co, 

ross Co., 

rucible Steel Company of America 


urtiss Wright Corp 


pA K Ltd 
Dale Products, Ine 
Dane Eleetrie Co 1B 


Daven Company trad Cover 


Davies Laboratories, Ine 40 


DISTRIBUTED CONSTANT 
DELAY LINES designed for 
fast rise time and low at 
tenuation made in flexible, 
metal-shielded and stick 
types. 

LUMPED CONSTANT 
DELAY LINES feature high 


fidelity as well as compact 
Dumont Laboratories, In« Alien Bo size. 


Daystrom Systems, Div of Daystrom 
Inc 


Dedur-Amseco Corporation 

Delco Radio, Div, of General Motors 04 
DeMornay HKonardl 

Dialight Corporation 

lhow Chemical Company 

lDbow Corning Corporation 

Driver Co., Wilbur B 


Driver Harris Co 


The name, Essex Electronics, is 
your reassurance of highest pos- 
sible product quality, efficiency, 
performance and satisfaction 


Dunlee Corporation 


lbuPont de Nemours & Co 
Polychemleals Dept 


Film Dept 
Durant Manufacturing Co ‘ 
send specifications as detailed 
lbyna-Empire, Ine 
as possible for prompt cost 


quotations. 


astern Industries, tne 
Edo Corporation 
Fislier Engineering Co 
Kitel-MeCullough Ine 
leo Corporation 


Fleetrie Auto-Lite Co O4A, GIB, 61 
Other Plants at 
7303 Atoll Ave., No. Hollywood, Calif 
Trenton, Ontario—Canada 


hiectrical Industries 


Fleetro-Snap Switeh & Mfg. Co 


formation? Use post card on last page. 


445 





NY In YT 
Md 


FLL VA hdke 
Saat 


No wonder so many manu- 
facturers find NIEMAWND 
BROS. PAPER TUBE PROD- 
UCTS so practical. Diameters 

093 to 2” and up Ma- 
terials — high dielectric kraft 
fish paper, foils, special pro- 
tective coated and laminated 
papers Mylar’ Printed or 
plain 

Precision drawn paper and 
Mylar* caps from 141-2" 
dia Die cut washers and 


custom parts 


Ponts reg. tm. for its polyester file 


Further Information on Request 


NIEMAND BROS., INC. 


‘Spoon laste vn late in Papas Fuabo Reoducl fee Blecloival i pleateans 
37-05 Thirty-Fifth Avenue + Long Island City 1, WN. Y. 


Electrical Coil Windings 


For 40 years . 


. Specializing in all types of coils to 
customers’ specifications. Design or engineering assist- 
ance available on request. 


COTO-COIL CO., IN 


SINCE 1917 
Providence 5, Rhode Island 


65 Pavilion Avenue 


SILK SCREENS 


from your finished art or sketch 
w& CERAMIC CAPACITORS 
*& PRINTED CIRCUITS 
*& SCHEMATICS 


SILK OR WIRE MESH SCREENS TO TOLERANCES OF 00! FOR PRODUCTION RUNS 
SHIPPED 48 HOURS ON RECEIPT OF ART WRITE FOR ESTIMATES 


polling ¢,, 


446 a nore informati 


* 
YZ, 117 N MAIN AVE 
LY INC. SCRANTON 2, PA 


last page 


Klectro Tee Corp 
Flectronic Engineering Co. of ¢ alifornia 


Flectronic Instrument Co., Ine, (RICO) 


Elgin National Watch Co., Electronics 


Div. 
Engineering Co The 
b46 


Epsco, Ine 


Erie Electronics Division, Erie Kesistor 
Corp 


Fiasex Electronics 


Esterline-Angus Company, Ine 


Fansteel Metallurgical Corp 


Farnsworth Electronics Co. 


Federated Metals Div of American 


Smelting & Kefining Co 
Ferroxcube Corp. of America 
Film Capacitors, Ine, 


Viltors, Ine 


Subsidiary of American 


Formica Corp 
12° 


Cyanamid Co 
Freed Transformer Co., Ine 


Frenchtown Porcelain Co 


G-V Controls, Ine 
Gamewell Co 
Garrett Corporation 
Gates Kadlo Co 
General Electric Co 


Apparatus Dept, 
Electronics Components Div 112A 
1126, 124 

Metallurgical Products Dept. 84, 85 
Semiconductor Products 57 
Specialty Electronic Components Dept. 200 
General Mills, Mechanical Div 87 266 


358 


General Radlo Co 

General Transistor Corp 
Good-all Electric Mfg. Co 
Grant Pulley & Hardware Corp 
Greater Miami Industrial Div 
Gries Keproducer Corp 


Guardian Electric Mfg. ¢ 


amilton Mfg. Co 

andy & Harman 

ardman Co., Ine mY 

art Manufacturing Co 
Hieath Company 


Helland, a Div. of Minneapolis-Honey- 
well i8A, 481, 480 48D 


Helipot Corp., Div. of Beckman Inestru 
ments, Ine 193 3 


Hewlett-Packard Company 72 
Heyman Manufacturing Co, 

Hickok Electrical Instrument Ce 
Hoffman Electronics Corp 

Hoffman Laboratories, Ine, 

Homelite, a Division of Textron, tne 
Hopkins Engineering Co 


Hoyt Electrical Instruments 


Hughes Products, a div. of Hughes Alr 
craft Co 59, 265 


Hughes Research and Development Lab- 
oratories 


Humphrey, Ine 
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Hunt Company, Philip A 


vn tm - Ee elt Fastest 
— | Voltage Regulator 


indium Corp. of America 


2 ee Available 
ONS RUA , | Seti ) 4 THE CURTISS-WRIGHT 


International Resistance 


ap anete i etd LINE REGULATOR 


Simultaneous recordings of 
response to step change in 
60 cps voltage. 


Jennings Kadio Manufacturing Corp 

The Curtiss-Wright Model EE 100 Distortion 
Eliminating Voltage Regulator provides faster re 
Johns Hopkins University Applied Phy covery time than any other regulator on the market 

—. See ~—less than 1/50th cycle, or 330 microseconds. It 
Johnson Company, EB. 1 ilso reduces typical power line distortion to less 
than 0.3%. Capacity is 1.4 KVA. 

Now being installed in a rapidly growing number 
of laboratories and production test departments, it 
provides simpler, more accurate calibration of 
meters, better design of transformers, synchros Typical electromechanical 
Kahle Engineering Co ) ind motors . easier testing with fewer rejects regulator output 
Kahn, Robert J more accurate measurement of magnetic properties 
ind rceiver sensitivity . . better a.c. computer 
performance, elimination of fast line transient TTT 
Kay Lab aT effects. Write for details 


Jet Propulsion Laboratory 
Jones Dis Howard B,, Cinch Mfg. Co 


Recovery 
time over 4 seconds 


Kay Electric Co 


Kearfott Co., Inc a7 Electronic Component & Instrument Sales Department 


Kepeo Laboratories KAA 
020 08) ee) be Ww - 


Kester Solder Co 


; Curtiss-Wright DEVR output 
Knights Company, James 107 AI ATISS-WRIGHT — recovery 330 microsec- 
onds. 
ae 


Krohn-Hite Lostrument Co $ CORPORATION CAMLSTADT 


laborator for Fleetronics, Ine 


lakeland Chamber of Commerce 372 A : OpEL 
cathhit MoD 
I 


ampkin Laboratories, Ine PRINTED circuit 0-10 


hae. ester Se OSCILLOSCOPE KIT mh 4°) 


Lapp Insulator Co., Ine 


FOR COLOR TV! 


Lepel High Frequency Laboratories, Ine SI 
; ae ; : pg 
Librascope, Ine .° ; . ec < 27 \bs 


inde Air Products Co t Div. of Union 
Carbide & Carbon Corp 


ockheed Missile Systems Div 


o8 Alamos Scientific Laboratory 


MB Manufacturing Co t Division of 


Textron, Ine 1 
deta 


MacDonald, Inc., Samuel K 3 pl regulated 
} mpe ated 
Magnatran, Ine yn f ishing 
) her fine teat rf ‘ nt 
Magnecraft Flectric Co , 
c n © engineering teature 


Magnetic Amplifiers, Ine 


Magnetic Research Corp " Aeathhit TV 
aaieeeeat "SWEEP GENERATOR KIT 


allory and Co,., Ine P. 8 
ELECTRONIC SWEEP SYSTEM 
Marconi Instruments, Ltd 


A cw Heat! ¥ wee} er c ¥ al 
Marion Electrical Iostrument Co 75 freque es « tered V se e work 

r of Cs M € M 
Martin Company, Glenn I 3 , , 


MeCoy Electronics Company Oo M P A N Y 


McGraw-Hill Book Co 18 , ae , Sad . rennt A SUBSIDIARY OF DAYSTROM. INC 


Measurements Corporation riable marker 19-60 M seo aod 57 | BENTON HARBOR 14, MICH. 


. j j j oh t : Y ; 
Melpar, Inc ded. Di af WRITE FOR FREE CATALOG 


Metals & Controls Corp., General Plat: cee eee eens eee ee oe COMPLETE INFORMATION 


. ation maximum RI 
Div ; k 
ved linearit 
Micro Switch a Div of Minneapolis 
Honeywell Kegulator Co 6" 
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Microtran Co., Ine 


ek. WIDEBAND FLUTTER METER Stee 


in use at Lockheed Missiles Mindestrial Dives ssscesseeees 


Model Rectifier Corp 
Moloney Electric Co 
Muirhead & Co., Ltd 
Mullard Overseas, Ltd 


Mycalex Electronics Corp 


$919°° 


COMPLETE 
WITH National Co 
CABINET National Lead Company 


Natvar Corporation 


Nems-Clarke, Ine. 
Model FL-4A 
occ fOr 
manufacturers Niemand Bros., Inc, 
and users of North American Aviation, In« 
high speed tape Autonetics Div, 
recorders, who Missile Development Div 
are engaged in Los Angeles Div 
instrumentation, North Electric Co 
telemetering 
and data 
transmission Nothelfer Winding Laboratories, Inc 
systems 


New Hermes Engraving Machine Corp 


Northeastern Engineering 


Features: Specifications: Lockheed Photo 
© Measures flutter fre Carrier frequency: 14.5ke from crystal oscillator Order Direct 
quencies de to Sf )cps Indicator« 2 drift and rms flutter meters 
® Internal 24 db/octave Range: 0.2, 0.6, and: rms full scale 
filters for analysi Flutter filters: 0.5 to 30 cps; 30 to 300 cps; name of nearest Offner Electronics, Inc 
°. oscilloscope f $00 to 5000 cps 


detailed flutter s . Dimensions: 8%,” 19” standard rack representative Ohio-Apex Division of Food Machinery 
and Chemical Corp 


or write us for Oak Mfg. Co. 


Manufacturers. Electronic 406 Fast Gutierrez Street Ohmite Mfg. Co 


and Electro.Mechanical [= al Mon: Tmt Thre Thieme ir inane wens . 
adio Industries, In« 


Equipment & Components Telephone: WOodland 5-451] 


For consistently high purity... 


Pacific Automation Products, Ine 


A ” 
LINDE M.S.C. RARE GASES Panoramic Radio Products, Ine 


Trade Mark , i 
(Mase Spectrometer Controlled) Perfection Mica Co 


Perkin-Elmer Corp 
Perkin Engineering Corp 


° Helium e Argon tes a Perkins Machine and Gear Co 


COrrect wis 
"@ to 


° Neon 7 Krypton COrrecy terming| Piingst & Co., Ine 
eve 
« Xenon ry 


time! Vhalo Plastics Corp 199 


Vhelps-Dodge Copper Products Corp 
Inca Mfg. Div oo 01 
In radar electronic equipment, nuclear FAN N | N G “ — ileal Mi aia Mi, ae 
radiation counters, coamic ray cloud . : Vhileo Corporation 06A, 96K, 960, 96D 


chambers, and thyratrons, where the 


Vhotocircuits Corporation 
purest rare gases are demanded, LInpE 


M.8.C. Grade gases meet the specifica . Vhotographic Products, tne 


tions. They are produced under contin it aie “Se - , Sidased Mledteenbie Oerpoeation 


uous masse spectrometer control to assure aoe conde 


you of gases of known purity and con through Fan ‘ . Wetter & Bromfield. tos 


sistently high quality. Linpk, the world’s ning Strip 
on bench = / *recisi Capacitors, 
largest producer of gases from the atmos benct Precision Capacito Ine 
or anywhere 
apart fr 


volume, mixture, and container barrier strit 


phere, can meet your individual needs of Precision Paper Tube Co 
Price Electric Corp 

For information on the physical, chem and quickly 
ical, and electrical properties of these slipped int ‘ ; Fee 161 Proceedings of the I. K. I 
“ assemb! nning 
gases, send for the booklet, “Linpgr po ’ Strip 


Rare Gases.” Use with Jones Barrier Pat 
=a Terminal Strips, Nos applied 
“ 141 to 142, for 1 to for 
20 terminals Radiation Ine 46 


LINDE AIR PRODUCTS COMPANY | Kadlo 


mplifie Idering. Insures correct connec Corporation of American ith Cover 


A Division of ves time Ideal for harness Radio Engineering Laboratories, In« 


Union Carbide and Carbon Corporation chile assembly. Brass terminals, codmium 


30 E. 42nd Street UCC New York 17, N.Y. Bakelite tir 7 Radio Engineering Products 


plated mou 9g Send com 


In Canada plete data Radio Materials Corp. 


LINDE AIR PRODUCTS COMPANY, Divisior ceva ry Jones TTI Radic Macepber Os. Yu: 


of Union Carbide Canada Limited, Toront 
CINCH MANUFACTURING COBF ORATION 


The term “Linde” is o registered trade-mark of Union AG Py ‘i Kamo-Wooldridge Corp 


Carbide and Carbon Corporation LAL Lo ee al 
Raytheon Mfg. Company 
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Keeves Instrument Corp 
Relay Sales, Inc 


Remington Kand Univac Div. of Sperry 
Rand Corp 


Resistance Products Co 

Rex Rheostat Co 

Rheem Manufacturing 

Rogan Brothers 

Rohn Mfg. Co. 

Rome Cable Corp 

Royal Metal Manufacturing Company 


Rutherford Electronics Co 


Sanborn Company 

Sarkes Tarzian, Inc 

Sealectro Corp. 

Shielding, Inc. 

Sierra Electronic Corp 

Sigma Instruments, Inc 

Sola Electrie Co 

Somers Brass Company 

Sorensen & Co., Inc 

Southco Div., South Chester Corp. 
Southern Electronic Corp. 
Southwestern Industrial Electronics Co 
Sperry Gyroscope Co 

Sprague Electric Co, 

Stackpole Carbon Co 

Staedtler, Inc., J. 8 

Stevens Arnold, Ine 

Stoddart Aircraft Radio Co., Inc 
Stromberg-Carison Company 
Superior Electric Company 
Superior Tube Co 

Switcheraft, Inc 


Sylvania Flectrio Products, Ine 
808, 80C 80D, 120 


Syntronic Instruments, Ine 


Taylor Fibre Co 

Technitrol Engineering Co 

Technology Instrument Corp. 
Tektronix, Ine 

Telechrome, Inc. 

rele-Dynamica, Ine 

Telex Electro-Acoustices Div 

Tetrad 

Texas Instruments Incorporated 197 


Thermal American Fused Quartz Co 
Inc 


Transitron Electronic Corp 
Transitron, Ine 
Transradio, Ltd 

Trio Laboratories 


Tung-Sol Flectri« 


Ucinite Co 


Union Switch & Signal Div. of Westing 
house Air Brake Company 


United Air Lines 


United Carbon Products Co., Ine 
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Panoramic's unique 


AUDIO RESPONSE 
TRACING SYSTEM 


Shows response to fundamental frequency only 
Discriminates against noise and hum 

Has virtually unlimited dynamic range 

Gives a single line presentation 


Features log and linear amplitude scales 
Provides direct reading 


Comparison Standard 
or Frequency Marker 
Source 


Response of low 
f 7 t ‘ pass filter with 
or e ry < ‘ jer y WV k ind de b er 
to produ e lis ; ‘ i e « trap; \og freq 
present ‘ t urerr { - vs. log amp 
ranges id é 
particularly 


The system center 
Analyzer and Model ( 


As a slave to the LP Model G-2 Sonic Response Indicator 
produces a swept au jen whic pre ely tracked 
by the LP-la ¢ automaticall through the spectrun 
When a filter or other device is { veen the G-7 
the LP-la. an accurate { 
frequency vs implitucde 
The selective character 
fundamental frequency 
minimizes the effect o 

ynamic range. The 

microvolts t volt 


Output impedances of | 


The swept frequency range of the 2 is ] by the Model 
LP-la Panoramic Sonic Analyzer. Ra 40 cps to 20k« 
logarithm 9 linear segments of 20 ‘ 


betweer 


entered anywhere 
on the indicating screen are f 


j 
Internal scorr 


ing rate is i ps 

To overcome the prot rv f time d y 1 ringing of st 
ittenuating network Model TW-1 Triangular Wave 
Generator may be add the rv The TW-1 produce 
continuously variable ear j ¢ al time base enabling 
establishment of the prop ‘ nm rate order insure 


presentation of a true nse ge 15 cps to 60/se 


rve tracing system, Panoramic’s SW-1 Signal Switcher may be used 
the gr from the de ‘ inder test alternately with 


ison standard or trequency marker wce 


And tft mplete the road pe } ry s unique aud 


— Result? An exceptional system f 


quickly, visually, ond reliably 


ultrasonic 
iis: 


PANORAMIC 


RADIO PRODUCTS, INC. 


Write, wire, phone TODAY for 
complete details and catalog sheets 
Use the LP-la 
tee, for vibration 
and general wave 


10 So. Second Ave., Mount Vernon, N. Y. «© Phone: Mount Vernon 4.3970 form analyses! 


Cables: Panoramic, Mt. Vernon, New York State 


formation? Use post card on last page 





CONTINUOUSLY 
VARIABLE 


DELAY 
NETWORK 


601 SERIES 


FEATURES: Incremental time de 
lay less than 8 x 10 sec. (.08 
millimicrosecond.) 

Total time delay over 1000 micro 


econds 


SPECIFICATIONS 
riMi: ba than 6 


at any point 


HESOLUTION TIMI I 


500 SERIES 


MT as 


Electronics Lab. Inc. 
CRE Ce 
Passaic, N. J. 


Want more information? Use post card on last page 


450 


nited Shoe Machinery Cor, 115 


nited Transformer Co ‘nd Cover 


niversity of California 
Kadiation Laboratory 


an Keuren Compuny 

artiex Corporation 
Varian Associates 
Varo Mfg. Co., Ine, 
Vector Electronic Co 
Veeder-Koot, Ine 


Vulean Electric Company 


Waldes Kohinoor, Ine 
Wales Strippet Company 
Waterman Products Co,., Ine 


Welwyn International, Ine ? 
»pecialist n designing and ma 


purpose fastener and wire forms 


i i ing 
Weneo Manufacturing Co cisin. oven COON dtvian: ta: Ge saree 


Westinghouse Electric Corp 110 finish, quantity, to your specificatior 
Serving Industry for Thirty-Five Years 


OTHER PRODUCTS — 


Weston Electrical Instrument Corp a 
Subsidiary of Daystrom, Ine. 


Wheeler Insulated Wire Co., Tne 
Wheelock Signals, Inc 


White Dental Mfg o, & 8 


WIRE STRIPPERS & CUTTERS 


@ TOOLS @ DIES © STAMPINGS 
Bulletins on complete line on request 


WENCO MANUFACTURING CO. 
UIE Matt ki et ee © 


NEW METER-RELAYS 
FROM 0-5 MICROAMPERES-UP 


Ruggedized - Sealed, Black Bakelite or 
Clear Plastic Cases 
D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 

JUSTABLE to any 

point of scale arc. 

Sensitive to changes 

os little as 1%. One 

contact on moving Model 461-C, 10-0-10 

pointer. The other on Ua DC $83.25 

adjustable pointer. When pointers meet, contacts 

close and lock, Holding coil wound on moving coil, 

Locking is electro-magnetic. Manual or automatic 

reset. Spring action kicks contacts apart. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300'F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC. 

Ruggedized-Sealed metal cases, 22", 3” or 

4'° round, shock-mounted movement, gaskel- 

sealed, 

Black Bakelite case, 42” rectangular 

Clear Plastic cases, 22", 3%" 
tangular. 


or 4'” rec- 


Panel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or clear plastic cases. Write 
for new 40 page Catalog 
£4, on meter-relays, meters, 
Model 255-C,0-10 Pyrometers and automatic 
¥V DC $42.50 controls, 
Assembly Products, Inc., Chesterland 4, Ohio 
HAmilton 3-4436 West Coast: P.O. Box XxX 
Palm Springs 4, Calif Phone DHS 43133 
Booth vie IRE Show, Mar 18-21, Coliseum, NYC 


Want more information? Use post card on last page 
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ELEC TRONIC S — Fe bruary 


1957 


HIGHEST 
INSULATION RESISTANCE 


and 


CAPACITANCE STABILITY 


LOWEST 
POWER FACTOR 


and 


SOAKAGE 


fcl 
POLYSTYRENE and TEFLON 
aa 


OPERATING TEMPERATURE 
up to 85 C. for Polystyrene 
up to 200°C. for Teflon 


AVAILABLE IN 
hermetically sealed glass tubes 
with metal end caps 


style CPO6 metal shells 


with glass seal buttons 


bathtub cases with low-loss 


glass terminals 


tyle CP70 metal cans with 


low-loss glass tern nals 


SPECIAL UNITS — INCLUDING MULTI-SECTION BLOCKS — 
AVAILABLE ON SPECIAL ORDER OR MADE TO SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS 

POLYSTYRENE TEFLON 
Operating Temp. Range 55°C. to 85 C. 55°C. to + 200°C 
Voltage Range, Dé 100 to 30,000 100 to 30,000 
Capacitance Range 001 to 20 mf -.001 to 20 mf 
Power Factor 02% 1 ke 02% @ ike 
Dielectr Absorption 0 > O1Y% 
Voltage Derating at 85 ¢ none none 
Voltage Derat at 125 € »t operable none 
Voltage Derating at 150 ¢ t operable none 
Volta ye Deratir na ot operable 33% 
Temperature Coefficie 100 ppm — 50 ppm/"C. 
1.R. at Room Temperature 10’ megohms 10’ megohms/mf 
Capacitance Stabili > 0.1% 


film capacitors, inc. 


3400 Park Ave., New York 56,N.¥. © Phone CYpress 2-5180 





FREED 


MIL-T-27A POWER, 
FILAMENT, PULSE 
& AUDIO TRANSFORMERS 


FOR IMMEDIATE 
DELIVERY FROM STOCK 


POWER TRANSFORMERS -STANDARD 
All primaries 105/115/125 v., 60 c.p.s. 
Filament Filament 
#1 
Hi 


Cat Volt 
No Sec 


MGP1/ 400/200! 
MGP2 650 
MGP3 650 
mGP4) 800) 
mops! 900 
mors! 700| 
mop?) 1100 | 
MGP8| 1600 


FILAMENT TRANSFORMERS-STANDARD 
All primaries 105/115/125 v., 60 c.p.s 


Cat Secondary 

No Volt Amp VRMS 
MGFI 25 | 30 | 2,500 
MGF2 25 | 100 2,500 
MGF3 5.0 3.0 2,500 
MGF4 50 | 100 2,500 
mchs S| 6.3 |)~«62.0 «| ~©2,500 
MGF6 6.3 5.0 2,500 
mor? | 63 10.0 2,500 
mMGF8 63 | 20.0 2,500 
MGFS9 25 | 100 | 10,000 
MGFIO 50 | 100 10,000 


Pulse 
Voltage 
Kilove.ts 


' } 
75,025 2 0.7} 250 
‘ | 07| 250 


10/250 
10 | 2750 
1.0 | 500 
1.0] S00 
070707 15| 200 | 
1.5 | 200 
101010 073 | 2.0] 200 | 


1o10 073 20/\ “a 
1010/10 105 20| So 


07107 


| 
' 
i 
} 
} 
| 


; | 
015015 03,03) 621 07! 700) 
+ 


AUDIO TRANSFORMERS 


|Frequ renp 300 te 10000 ep fi All Case Sues A 


ARCHLIGHT SECTION 
ADVERTISER'S INDEX 


Send for further information on these units 
special designs. Also ask for complete 
laboratory test instrument catalog 


FREED This index is published as a convenience to the 
rt . 4 . readers Every care is taken to make it accurate, but 
TRANSFORMER CO INC ' ‘ ELECTRONICS assumes no responsibility for errors or 
"9 ® omissions 
1722 Weirfteld Street 
Brooklyn (Ridgewood) 27, New York 


Want more information? Use post card on last page 
45? 
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electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num 
ber will indicate the ad's positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 
M-Middle, MT-Middle Top, MB-Middle Bottom (i.e. 230L) 


Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts 
are numbered using last numbered page plus A, B, etc 
If you are not sure of a page number, consult the 
idvertisers index. 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(P1, P2, etc.) Circle the corresponding number in section 
B of the Reader Service Card (below). 


WANT AVAILABLE LITERATURE? 


Each Literature item in ELECTRONICS has a numbe: 
(Ll, L2, etc.) Circle corresponding number in section (¢ 
of the Reader Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care 
fully. Then tear off the reader service card and mail. 
We are unable to process cards where the name and 
address is illegible. 


See Fractional Page Diagram on Other Side of This Page! 


a 
hen 4 


CARD 
EXPIRES 


MAY « 1ST 


electronics « 


Please Print Carefully 


READER SERVICE CARD 


FILL IN NAME 
POSITION, COMPANY 
& ADDRESS HERE 


® Please Print Carefully * 


POSITION 


COMPANY 


| SECTION A ADDRESS 


a3 aap ane md 
4 ag on 


FOR we nae a 
ADDITIONAL : 


26a 
768 
240 
261 
262 
63 2 7h 
285 
267 
268 
7" 


Sg8e 8 


INFORMATION a 


55 246 


ON AN ww ae 
ADVERTISEMENT no om 


8 


248 «271 

273 
250 274 

276 
752 #276 
23 «7a 
2 «27 
255 «280 
7% m1 


CIRCLE CORRECT 
NUMBER IN 
SECTION A 


580m 

1998 45) 

x07 462 
J008 2nd Cover 
se7T wd Cover 
2M 4th Cover 


88883 


SSSSSSES SES | 


~ 
oo » 


LLL ttt 


SECTION B CIRCLE FOR NEW PRODUCTS HERE! 


P65 OPI P26 P31 P51 PS 

NEW PRODUCT P72 P27 P32 P52 °57 a Hie. 
Pa P13 3 P28 P23 P53 P58 

INFORMATION? p> Pla p29 P34 P54 P59 Pe) Ped POP 


USE SECTION R PIO PIS P30 P35 P55 P60 P95 


P100 


SECTION C 


1 6 uN 1 26 13) 136 Lat L4e LSI ve wt 


2 7? L12 27 132 137 2 7 
LITERATURE? uv un ua 7 132 U7 82 


3 L13 (26 133 138 43 148 153 768 (183 


USE SECTION C \4 7 L14 129 134 139 Léd LOO L546 U9 1B4 


5 Ls 130 35 140 4S 150 LSS eo 165 


CIRCLE FOR LITERATURE HERE! 





DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


BUSINESS REPLY CARD | 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


| 


4¢ Postage Will Be Paid By 


ELECTRONICS 


Reader Service Dept. 


330 West 42nd Street 


New York 36, N. Y. 


On pages with more than 
one advertisement, the 
page number PLUS the 
correct letters (as shown 
above) are necessary to 
indicate the POSITION of 


the advertisement 


You must circle the page 
number with the correct 
letters after it (ie. 240 L, 
which means page 240 
Left). 


USE THIS KEY: 
R—Right 
RT—Right Top 
RB—Right Bottom 
L—Left 

LT—Left Top 
LB—Left Bottom 
M—Middle 
MT—Middle Top 


MB~ Middle Bottom 





electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, 


NEW PRODUCTS AND LITERATU 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num 
ber will indicate the ad’s positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 
M-Middle, MT-Middle Top, MB-Middle Bottom (i.e. 230L). 
Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts 
are numbered using last numbered page plus A, B, etc. 
If you are not sure of a page number, consult the 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(Pl, P2, etc.) Circle the orresponding number in section 
B of the Reader Service Card (below). 


WANT AVAILABLE LITERATURE? 


Each Literature item in ELECTRONICS has a number 
Ll, L2, etc.) Circle corresponding number in section C 
ot the Reader Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care- 
fully. Then tear off the reader service card and mail. 
We are unable to process cards where the name and 


RE 


advertisers index. address is illegible. 


See Fractional Page Diagram on Other Side of This Page! 


electronics -« 


Please Print Carefully 


READER SERVICE CARD 


FILL IN NAME 
POSITION, COMPANY 
& ADDRESS HERE 


* Please Print Carefully * 


NAME POSITION 


EXPIRES 


MAY ¢ 1ST COMPANY 


ADORESS 


960 
aR 
99 


80C 
80D 


aan agA 
saa 
4a 
jag 
103 
108 
108 
110 
WY 


LT 

SLB 
376T WAT 
376.8 
376MB 
377 
378 
3704 
5791 
340T 
1808 
141 


49 
i] 81 
FOR 51 82 
‘ 83 
ADDITIONAL . i. 
INFORMATION ee on 
ON AN a7 1? 
$ 90 JRAl 
ADVERTISEMENT 0 saeRT 
92 JHA AB 
CIRCLE CORRECT 93 450R1 
44 460 R68 
NUMBER IN " a1 
96 452 
SECTION A * ” 
968 428 
a6, BAL 


2nd Cover 
32A 4868 6648 
328 480) «6A 


Wl Cover 


4th Cover 


LE FOR NEW PRODUCTS 


SECTION B 


Pi 
P2 
P3 
P4 
PS 


Pé) 
P62 
P43 
P64 
P65 


P64 
P47 
PAs 


Pé 
P7 
Pé 
P9 
PIO 


Pil 
P12 
Pi3 
Pi4 
PIS 


PBA PI! 
P87 P92 
Pee P93 
PED P94 
P90 POS 


NEW PRODUCT 
INFORMATION? 
USE SECTION B 


PA? 
P70 


SECTION C CIRCLE FOR LITERATURE HERE 
ul 
L12 
L13 
Ll4 
15 


126 
127 
128 
129 
130 


L446 
47 
\46 
\49 


L50 


LS 
152 


31 
132 
L33 
134 
i35 


136 
137 
138 
139 
140 


4) 
\42 
143 
144 
L45 


156 16 
L57 162 
(58 163 
L64 
165 


3 
L2 
3 
4 
LS 


Lé6 
V7 
6 
9 
L10 


164 
167 
L468 
L469 
\70 


66 9 
(87 192 
168 193 
L169 94 
90 95 


LITERATURE? 
USE SECTION C 


59 


L60 





vy 
Vv 
YU 
= 
vY) 
ac 
iL 


64 


PERMIT NO 


DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


Sec. 34.9 P.L.&R 
NEW YORK, N. Y 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4¢ Postage Will Be Paid By 


ELECTRONICS 


Reader Service Dept 


330 West 42nd Street 


New York 36, N. Y. 


On pages with more than 
one advertisement, the 
PLUS the 


correct letters (as shown 


page number 


above) are necessary to 
indicate the POSITION of 


the advertisement. 


You must circle the page 
number with the correct 
letters after it (ie. 240 L, 
which means page 240 
Left) 


USE THIS KEY: 
R—Right 
RT—Right Top 
RB—Right Bottom 
L—Left 

LT—Left Top 
LB—Left Bottom 
M—Middle 
MT—Middle Top 


MB—Middle Bottom 





Size has nothing to do with accomplishment 


Inside these fully encapsulated miniature precision wire wound resistors, Daven 
furnishes the solution to problems presented by space limitations, A new 
winding technique permits the use of extremely fine sizes of resistance wire to 
obtain two or three times the resistance value previously supplied on a minia- 
ture bobbin. This new development more firmly establishes DAVEN'S leadership 
in the field of miniature and standard size precision wire wound resistors 


Types and Specifications 


Type Dia. 
1273 1/4 
1283 1/4 
1274 3/16 3/8 
1284 1/4 27/64 
1192 1/4 


Length 
5/16 400K 
400K 
100K 
5 Meg 

1.0 Meg 


5/16 


@ Fully encapsulated 

@ Meet and exceed all humidity, salt water 
immersion and cycling tests as specified in 
MIL-R-93A, Amendment 3. 

@ Operate at 125°C continuous power with 
out de-rating 


For maximum resistance in minimum space: 


Max, Res. 


Wattage 


Rating Terminals 


One End #22 Gauge 
Axial #22 Gauge 
Axial #22 Gauge 
One end #20 Gauge 
75 Axial #22 Gauge 
@ Can be obtained in tolerances as close 
as * 0.05", 
@ Standard temperature coefficient is 
* 20PPM/°C 


Special coefficients can be supplied on 
request 


Daven’s new winding technique cuts giants down to size 


“DAVEN~ 


526 West Mt. Pleasant Ave 


Route 10, Livingston, N. 


J 








dea 





TUBE TYPES 
answer to a growing design problem 
...in home-entertainment receivers o 


NEW RCA BROCHURE ON 
PREFERRED TUBE TYPES 


Pr RADIO CORPORATION OF AMERICA 


Tube Division Harrison, N. J. 





